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‘ideas among his staff, and remains blissfally ignorant that 


TECHNICAL SOCIETIES AND SECRECY. 


Mr. ©. F. Scorr delivered an interesting Presidential 
address to the American Institute of Electrical Engineers at 
its 168th meeting held in New York in September, dis- 
cussing the growth of the electrical industry in the States — 
and elsewhere, and considering the effect which the Institute 
has, and the far greater effect it ought to have, upon that 
industry. Twenty-seven years ago, when the society was 
founded, half its o‘ficers -were identified with the telegraph, 
and the capital invested in electricity outside telegraphic and 
telephonic work did not exceed $1,000,000. Now there has 
arisen a generation of electricians “ to whom the click of the 
sounder is unintelligible,” and the total capital sunk in elec- 
trical undertakings approaches $4,000,000,000. The institute 
numbers 1,546 members ; but if it bore the same relation to- 
the kilowatt capacity of the power stations of the country 
as does the British Institution to those in the United 
Kingdom, its members should be 25,000. Five per cent of the 
members attend the meetings, and 2 per cent. read papers. 
Of these papers 20 per cent. come from professors, 25 per 
cent. from consulting engineers, and 45 per cent. from 
engineers employed by manufacturing companies. This 
last analysis of the derivation of the papers communicated to 
the American Institute is worthy of attention, for it shows 
that the manufacturing concerns of the States are keenly 
alive to the importance of the so-called scientific side of 
their business, employing technical advisers who are com- 
petent to do work fit for publication, and permitting those 
advisers to publish the results of their researches. A spirit 
is too often met with in this country which leads the em- 
ployer to refuse permission for the publication of work done 
in his laboratory, even when he is willing properly to finance 
a laboratory in which respectable work can be done. There 
are, of course, some secrets in all branches of manufacturing ; 
but, during the invention or control of industrial processes, 
important new discoveries are constantly being made, 
which, buried in private note books, are of no more 
pecuniary value to the proprietor of the factory for being 
hidden from the world. Broadly speaking, and reviewing 
equally all departments of manufacture, there are really very 
few secrets deserving the name ; for the manufacturer who 
fondly imagines that he is-making a certain article by 
special process known only to himself, who swears his 
employés to silence, and builds a brick wall round his works, 
forgets that by so doing he prevents the infiltration of new 


all his rivals are employing identical methods, with the 
exception of those who have effected improvements many 
years ago. 

It is owing to this constant dread of having his brains 
picked—when perchance there is nothing in them worth 
picking—which seems to be specially characteristic of the 
Englishman, that technical, as opposed to purely scientific, 
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societies do not always flourish so well here as abroad. The | 


English member of a certain trade often fails to appreciate 


the trath of Mr. Scott’s remark that while each has 


his individual interests, there is a general interest 
common to all. Most of the members of a technical 
society may be trade rivals, striving all day long to 
prevent each other getting orders and work; but 


- they have alike one or more common foes, and it ought to 


be possible for them to meet of an evening amicably to 
devise. methods of overcoming those foes, offensive and 
defensive methods which shall assist all indifferently, without 
unfairly benefiting one. There is sometimes to be encoun- 
tered among British manufacturers a most reprehensible 
practice of depreciating the value of all their rivals’. pro- 
ducts when they are talking to a possible customer, instead 
of limiting their remarks to an advocacy of their own 
merits. Repeated two or three times by different men in 
different offices to the same layman, this habit causes the 
eustomer to be lost to the trade altogether ; for after calling 
upon half a dozen firms, the customer has received five 
separate expert opinions that the goods sold by each 
firm are bad, and only one (which is ez parte) that 
they .are good and fit to be purchased. After such 
treatment as this, no surprise need be felt if the 
layman seeks and finds some totally different way of ful- 
filling his requirements, avoiding completely the industry 
which has taught him such a lesson of inefficiency and 
internal dissension ; while at the same time he is tolerably 
certain to go round among his friends and acquaintances, 
recounting his experience, and warning any of them who may 
eontemplate becoming customers of any single firm in the 
trade, that he has the best of reasons for knowing that the 
company is bad and its products worse. 


— 


Professional We reproduce below the substance of a 

Etiquette. circular letter which has been sent by the 
Council of the Institution of Electrical Engineers tothe 
clerks of: some of the larger counties and boroughs. The 
letter reveals the depths of bad form to which some pro- 
fessional men have knowingly descended in their search for 
work, and local authorities in their natural ignorance of the 
dictates of good taste. The average tradesman with a seat 


’ onthe Borough Council may be an honest man and a good 


fellow, but he is no more likely to comprehend the funda- 
mental principles of correct professional conduct than he is 
to understand the management of an electrical supply under- 
taking. There is somé excuse for the councillors, but there 
is little for their clerks, who very well know, from their own 
rigid - rules. of conduct, that to advertise or to answer 
an advertisement for professional services is a gross 
breach of etiquette. Still less can the engineers be 
exonerated from blame who, by responding to such 
advertisements, and by touting for work, directly 
or indirectly, have rendered necessary this strong 


action on the part of the Institution, That some such 
~ aetion was urgently needed was well known—to none more 


so than to the technical press. Time after time we ourselves 
have drawn attention to the constantly declining standards 


of professional conduct. What is really wanted is, appa- 


rently, some such power as is vested in the Law Society and 
the. Medical Council, by which every soi-disant consulting 
engineer should be required to possess full qualifications for 


the post, and to-act in accordance with the dictates of 
etiquette, on pain of being “ struck off the register” in case 


of default. Asa matter of fact, we believe that the respec- 
tive Institutions already. possess this power, if they care to 
exercise it. 

A point which certainly demands attention is the tendency 
of civil and mechanical consulting engineers to invade the 
domain of their electrical confréres, on the somewhat thin 
basis that “electrical engineering is a branch of mechanica} 


_ engineering.” So it is—and so are shipbuilding and plumb- 


ing. Yet we never hear of a naval constructor giving 
advice re water pipes. The fact is, that electrical engineer- 
ing is regarded as lawful prey by members of the older 
professions, not because they know anything about it, but 
because they have acquired a certain standing and con- 
nection in their own special lines, their clients do not know 
enough to distinguish between the familiarity born of 
experience, and that bred of books, and—there are always 
lots of skilled assistants to be had cheaply, to do the real work ! 

If our own Institution could confer with its elders, and 
establish some line of demarcation to kcep these rapacious 
intruders within legitimate bounds, a vast amount of bad 
work due to inexperience would be avoided, and there would 
be the less occasion, thanks to the greater number of “ jobs” 
open to them, for such offences as those stigmatised in the 
letter in question :— ; 

InstITUTION OF ELECTRICAL ENGINEERS. 
28, Victoria Street, 


Westminster, S.W. 
October 17th, 1902. 


Sir,—As it has come to the knowledge of the Council of this. 


Institution, that in several cases. consulting engineers have applied 
for employment,.and in others local authorities have advertised 
for consulting engineers, I am instructed by the Council to forward 
a copy of the code of etiquette in such matters that, in their 
opinion, ought to govern all those belonging to the Institution. 

I am also instructed to urge upon you the great. importance of 
having electrical work well done at the most moderate outlay ; and 
would point out that by advertising, or by employing those who 
solicit employment either directly or by agents, local authorities 
may deprive themselves of the services of electrical engineers of 
high standing and great experience. - 

I have the honour to be, Sir, 
Your obedient servant, 
W. G. Secretary. 


STaNDARD OF PROFESSIONAL ETIQUETTE FOR CONSULTING 
ExvectricaL ENGINEERS. 


As approved by the Council of the Institution of Electrical Engineers, 
July 16th, 1902. 
1. No consulting engineer should solicit employment as consult- 
ing engineer verbally, by letter, by agent paid by commission or 
otherwise, or by any other means. 


2. No consulting engineer should answer advertisements for con- 


sulting engineers. 

3. No consulting engineer should advertise for employment. 

4. No consulting engineer should pay by commission or otherwise 
anyone who introduces clients. . 

5. No consulting engineer should receive trade or other discount, 
or surreptitious commissions or allowances in connection with any 
works which he superintends. 

6. Aconsulting engineer who is also directly or indirectly in- 
terested in any contracting or manufacturing business should in- 


‘form his client in writing what his connection is with such con- 


tractor. 

However, there are two sides to every question ; and for 
an excellent exposition of the other side of this one, we refer 
our readers to an article on “The Theory and Practice of 
Getting Jobs,” reproduced in our issue of Feb, 16th, 1900. 


A FEW weeks rgo it was announced 
in some of the French papers that experi- 
ments bearing apon the practicability of 
communicating with submarines by wireless telegraphy had 
been carried out successfully. In the experiments made on 
British ships it appears that, although no difficulty was ex- 
perienced in transmitting messages to the vessel, there was no 
reply forthcoming. This, of course, isa serious disadvantage, 
for there is no meens of ascertaining that the message has been 
correctly received. Of course the whole question is only in 
an experimental stage at present. An aerial mast is a 
very objectionable fitting, as it offers a large amount of resist- 
ance to the progress of the boat. We understand that ex- 
periments in this direction are still being carried out in 
Portsmouth harbour, while the submarine is alongside her 
parent ship the Latona. 
needs no emphasis. 


Submarines and 
Wireless Telegraphy. 


The importance of the subject 
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JLECTRO-METALLURGICAL PROBLEMS.—III_ 
By ALEC. A. BEADLH, A.1.E.E., F.C.8. 


ZINC, - 


Zinc occurs in nature chiefly as blende (Za 8), and Jess 
frequently as zincite (ZnO), and calamine (Zn CO,). 
Blende is generally associated with iron, arsenic, cadmium, 


&e. 

The great difficulties of the present methods of reduction 
are well known. The ore is first calcined to oxide, then 
mixed with carbonaceous matter and distilled in large 
retorts, the volatilised zinc: being condensed and cast 
into ingots, when it is known as spelter. Inthis form it 
contains iron and other impurities which detract from the. 
yalue of the metal. The amount of fuel consumed, the loss 
of zinc during reduction, and the rapid deterioration. of the 
retorts, as well as the large amount of handling required, all 
combine to render the distillation ss both troublesome 
and expensive, so that a large field is here opened for the 
investigation of the electro-metallurgist. 

In the endeavour to find an economical electro-chemical 
method for the reduction of zinc from its ores, very 
numerous and diverse suggestions have been made, 
some for bringing the zinc into solution, depositing the 
metal electrolytically, and others for converting the zinc into 
chloride, and electrolysing it whilst fused. 

Among the many methods devised for obtaining zinc in 
solution, only a few may be said to be satisfactory ; for 
instance, the blende can be roasted partly to sulphate, and 
extracted with sulphuric acid; but having obtained the 
zinc in solution, the metallurgist is now confronted with the 
greatest difficulty in the process, namely, that of electro- 
lytically producing a thick and coherent deposit of metallic 
zinc. The spongy nature of electrolytic zinc is well known, 
and although it has been attributed to various causes by 
different investigators, all attempts to remedy the evil have 
been so far unsuccessful. 

Fair deposits of zinc may, however, be obtained from the 
sulphate or the double sulphates of zinc and the alkali metals, 
or from zincates of soda or potash, with due regard to 
temperature, at current densities two or three times that 
used in copper refining, so that several successful processes 
are already at work, and giving good results for the galvani- 
sation of iron. 

Zinc, however, like lead, can be ‘satisfactorily reduced 
from the fused anhydrous chloride, and this seems the most 
probable direction for future development. 

Zinc chloride produced in the wet way has the remarkable 
property, possessed in less degree by many otber salts, of 
retaining about 1 per cent. of water even when fused at a 
dull red heat. This has proved a great difficulty, as a con- 
siderable amount of current has to be used to decompose this 
water, which is liberated as oxygen.and hydrogen, the former 
ata red heat attacking the carbon anodes. The amount of 
current necessary to liberate 1 grm. of hydrogen is the same 
as that required to deposit 32 yrins. of zinc. 

Steinhart, Vogel and Fry propose to dehydrate the 
chloride by means of a current of dry air in a partial vacuum. 
F. M. Lyte proposes to digest metallic zinc in the fused salt, 
or to use it temporarily as the anode. If. hydrated zine | 
chloride be distilled at a bright red heat, the anhydrous 
chloride, together with hydrochloric acid, distills over 
leaving a residue of zinc oxide. - Metallic zinc is liable to be 
deposited as “fume,” but this is overcome by the use of 
fused zinc cathodes and by attention to dehydration. and 
temperature. The question of producing chloride direct 
from the ore will be discussed later. ! 

Zinc blende occasionally occurs in large deposits, very rich 
in silver, in Mexico and elsewhere, in which case when 
reducing the zinc a very large proportion of the silver 
contents is unavoidably lost ; an electrolytic method based 
on the above principles might, however, enable the encire 
inetal contents to be recovered. 


CompLex SULPHIDE ORES. 


Perhaps the most abundant deposits of galena and zinc 
biende are those in which they are associated in more or less 
equal proportions, together with the sulphides of copper, iron, 


&c. The lead interferes with the reduction of the zine and 
the zinc with the lead, so that it is necessary to find a. 
method of separating these sulphides, or a process in which 
they would not interfere with one another. 


Many such deposits occur in various localities, but the 3 


largest is the lower deposit of the celebrated Broken Hill 
lode of New. South Wales.. This consists essentially of 
galena containing silver, and zinc blende containing iron, 
with a gangue of quartz, garnets, rhodonite and felspar. It 
averages about 18 per cent..of lead, 25 per cent. of zinc, 6 
per cent. of iron, 20 per cent. of gangue, 20 ozs. of silver and 
2 dwts. of gold per ton, with traces of copper, arsenic, &c. 
The attempts made to concentrate and smelt. this mineral 
are too numerous to comment upon. : 

- The. bulk of this ore is concentrated at the mines by jigg- 
ing, and is separated roughly into three products, only 
one of which is of real marketable value, containing about 
60 per cent, of lead, 10 per cent.of. zinc, aud 31 ozs. of 
silver; the tailings, which contain a good proportion of the 
metals, are discarded. 

Experiments with the Wetherill magnetic separator have 
lately given good results; blende assaying 41 per cent. to 
45 per cent. of zinc, 8 to 10 per cent. of lead, and 10 ozs. of 
silver, and representing 50 to 75 per cent. of that originally 
present, has been obtained. ; 

The peculiar structure of these ores, however, makes it 
impossible to obtain any really reliable results on a small 
batch of ore, since the mixed crystals of blende and galena_ 
vary in size from that of a pea down to smaller than a pin’s 
head, and whereas in one specimen the crystals may be 
entirely separated by coarse crushing, in another, even when 
crushed to a 60-mesh sieve, crystals of blende may enclose 
smaller, crystals of galena, and vice versd, so that it seems 
necessary, in order to get a complete separation of the 
minerals, to entirely chemically disintegrate or dissolve the 
complex mineral. 

Both the concentrates above referred to are of value for 
smelting, since in one there is not sufficient zinc to prevent 
the economical reduction of the lead, and in the second the 
order is reversed, the zinc being reducable. When, how- 
ever, the zinc and lead are present in nearly equal propor- 
tions, the ore, even when comparatively rich, may be nearly. 
valueless for smelting. This, therefore, constitutes the 
problem of which so much has been heard, and for which 
such numerous electro-metallurgical suggestions have been 
made, 

We may class all these suggestions under two headings :— 


(1) Obtaining the metals in solution, which issubsequently 


electrolysed. (2) Obtaining the metals in the form of fused 
salts, either directly or indirectly, and subsequently electro- 
lysing the fused salts. ; 

Most of the former have been based on the fact that in 
partial roasting, the sulphates are produced, so that when the 
partially-roasted ore is lixiviated with water or sulphuric 
acid, the sulphate of zinc dissolves, while that of lead remains 
insoluble. 

In the Ashcroft process, ferric chloride was originally used 
as the solvent for the roasted ore, converting the zinc into 
soluble chloride, and leaving the lead and silver as an 
insoluble residue. The ferric chloride was regenerated by 
the iron anodes used in the electrolytic zinc extraction vats, 
and oxidised in the same vats by carbon anodes. 

Almost every solvent has been patented, including the 
mineral acids, the alkali bisulphates, and the alkalis. The 
same difficulties arise, however, in almost every case ; if only 
the zine is brought into solution the insoluble residue can be 
smelted for lead, &c., although the zinc cannot be satisfac- 
torily deposited. . Usually both metals are brought more or 
less into solution, and- the satisfactory electrolytic precipita- 
tion becomes almost an impossibility. Moreover, all the. 
ubove-mentioned impurities, except the gangue, are dis- 
solved too, and their rapid-accumulation in the electrolyte. 
becomes disastrous. Neither have any electrodes been found 
to withstand the prolonged action of sulphates and chlorides 
in solution when used as anodes. Lead, however, withstands 
a pure sulphate. 

Glancing at the second kind of process, we at once sed 
that, although .the difficulties of manipulation are moch . 
greater, the principles upon which they are based promise 
to be of more economic value. 
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~ Tt has already been pointed out that the halogen salts appear 
to be best suited to this mode of treatment, and since 
chlorine is by far the cheapest of these, we may settle at once 
upon the chlorides. Several. methods have already been 
devised and patented for obtaining the fused chlorides 
directly or indirectly from the mixed sulphides. 


The first consists in dissolving the raw or roasted ore in 


hydrochloric acid, which is both primitive and unsatis- 
factory, and involves the evaporation and dehydration of 
the zinc chloride, or treating the wet ore with chlorine, 
which is supposed to convert the zinc into chloride. 


Brewer proposes to roast the ore to sulphate, leach it, and 


convert it into chloride by means of calcium chloride. This 
chloride of zinc has to be evaporated from solution, fused, 
and then dehydrated. The dehydration may be effected by 
electrolysis, during which oxygen and hydrogen are evolved, 
or, as suggested in a patent by F. M. Lyte, the fused salt 
can be digested with zinc, which evolves hydrogen, forming 
basic chloride, or the zinc can be used temporarily as an 
anode. 

Twynam has patented a method in which the ground ore 
is mixed with zine chloride and raised to just below a red 
heat, whereby Jead sulphide reacts to form chloride, which he 
subsequently dissolves oui. and separates from the zinc 
sulphide. The weak point of this is that these reactions 
being reversed in solution, the lead sulphide is reformed. 

Larsen passes chlorine over the red-hot ore; forming 

~ chlorides of both metals and chloride of sulphur. 

Ganelin fuses ‘the ore in zine chloride, which forms lead 
chloride; and leaves the zinc sulphide undecomposed, and 
from this he then recovers the silver and lead by replace- 
ment by metallic zinc, which regenerates the zinc 
chloride. The zinc blende is thus freed from the galena and 
can be smelted after leaching. This replacing action is, 
however, slow, and the lead is produced at the expense of 
metallic zinc. 

Swinburne, and later Swinburne and Ashcroft, produced a 

process that seems to have overcome many of the difficulties 
inherent in the above, besides being entirely novel. In 
principle they hold the ground ore in a bath of molten zinc 
chloride, which acts on the silver and lead sulphides; 
chlorine is then passed through and acts upon the ‘zinc 
sulphide, converting it into chloride, and this is conducted in 
such a way that sulphur, and not chloride of sulpbur, is 
evolved. 
This they propose to do either at the surface of a carbon 
anode immersed in the melt, or by blowing the chlorine 
through the mass contained in a converter, when, it being 
an exothermic reaction, the temperature is kept up to the 
required pitch. The chlorides of lead, zinc, silver and other 
metals present are thus produced, and the metals can be 
fractionally electrolysed out, or the impurities removed, at 
will: 

This process thus obtains the whole of the metallic con 
tents, and recovers the sulphur. 

_ The economic results of these various methods remain to 
be seen, but they seem: to indicate the direction in which 
sucessful development is likely to be made. 


ELECTRICITY SUPPLY—MUNICIPALITY AND 
COMPANY. 


““CoMPARISONS,” said the worthy’ Mrs. Malaprop, “ don’t 
become a young woman,” and Dogberry—tbe. representative 
of the local authority—called them “ odorous.” Ra 

In trying to compare results from accounts prepared under 
_ essentially different systems, the remarks of both the classical 
_personages we have quoted are applicable, If the municipal 


‘authorities and the companies kept their electricity accounts 


precisely upon similar principles, there would, of course, be 
no-difficulty in comparing them; but their methods differ 
‘essentially, nor do either companies or municipalities re- 
“spectively adopt absolute uniformity. - 
The Board of Trade have framed forms of accounts for 
local authorities and companies, which differ in one essential 
particular, viz., in the provision for depreciation in the case 


of private enterprises, but. not when the supply is undertaken 
by @ municipality. Unless the accounts in all cases are kept 
upon the same principle, comparisons as to actual results are 
of little value. 

_ An esteemed contemporary has endeavoured to com 
the performances of the local authorities with those of 


companies in electric supply, but the conclusions it arrives 


at in its compilations from the well-known tables of another 
contemporary are necessarily valueless, owing to the above 
considerations, apart from the fallacious arguments used jn 
making the comparisons. 

The Board of Trade returns are confessedly imperfect, and 
we agree that there is‘ no valid reason why they should not 
have been brought up to date; but, on the. other hand, our 
contemporary overlooks the fact that the electricity uccounts 


of local authorities are not subject to audit by the Board of- 


Trade, and that department is not answerable for them. 

It is also. important to remember that in numerous cases 
the auditors of municipal accounts have found serious fault 
with the system upon ee they are kept, notably those 
we have from time to ti 
Croydon Corporation, as well.as to the recommendations of 
the Institute of Municipal ‘Treasurers and Accountants 
(Incorporated) which they embodied in their report last 
year. 


The conclusion at which our contemporary arrives, viz.,: 


that municipal electrical engineers and electric lighting 
committees manage their undertakings better than electric 
lighting companies, is based upon a comparison whichis 
wholly unjustifiable, and which will not bear investigation. 
No one will contend that company management: is in- 
fallible, or universally successful, but to assume from the 
comparison of the published accounts that municipal control 
secares results better than, or even nearly as good as, private 
enterprise, is a very large assumption indeed. : 
It is assumed, for example, that. because the accounts 
rendered show in the metropolitan area an average cost to 
companies of 2°59d. per unit: sold, and only 2°38d. to local 
authorities, and that the charge per unit sold averages 32 per 
cent. more in the case of companies than in that of munici- 
palities, therefore, private trading is at a disadvantage, 
but this, as we contend, depends upon the niethods upon 
which the accounts are kept, and a comparison of the 


_ localities in which the snppliesare given. 


Take the average capital expenditure per kilowatt in- 
stalled in the City of London by companies, and compare it 
with the costs in other parts of the metropolis, and the fallacy 


‘of any general average being taken for the purpose of 


deciding upon the question of management is seen at once. 
Thus it has cost the City of London Co. £106 per kilo- 
watt to instal their system inthe City, where the street works 
are far more expensive than in any other locality, and yet 
the local authority of Islington, where the conditions are far 
more favourable, spent over £119 per kw. At Bedford the 
Corporation spent £121 10s, per Kw., while at Altrincham 
a company installed a plant of the same capacity for less 


than £90, and go we might go on comparing one town with © 


another, but we should be sorry to infer from these examples 
that it was solely management that caused the difference in 
price, when local circumstances and market values affect 
the whole question. 

Local authorities were not the pioneers of electricity 


supply, but entered the field as traders under much more 


favourable conditions than the early companies, a circum- 
stance which also affects any attempt to settle the question 
of management by such comparis ns as our contemporary bas 
instituted, under a system of averaging altogether dissimilar 
factors. 

The average cost per unit sold is also alleged as ¢vidence 
in favour of municipal tradisg—another fallacy—for the 
price to- be charged must vary with the local conditions of 
supply, and no average is practical for any useful purpore, 
besides which it by no means follows~ that tbe lowest price 


_ charged indicates the best management if the companies’ rate _ 
of 4°72d. leaves a fair profit, and the local authorities 


8°58d., a considerable loss.. The credit of good manage- 
ment is due to the companies. 
The financial results in the Metropolitan area, as shown in 


- the table from which our contemporary takes its figures, are 


as follows :— 
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but if a fair amount to cover depreciation, antiquation, and 
renewal of plant is provided, the. trading will show: an 
erormous loss ; 3 per cent. upon the capital expenditure of 
£1,448,000 would amount to £43,440. ' 

Our contemporary in compiling its statistics, separates 
the metropolitan. from the provincial. undertakings, 
but a still further sub-division would be necessary to arrive 
at any reasonable comparison, for, as we have shown, the 
cost of street works varies considerably in different, localities, 
and to claim that the corporations of the metropolis ouside 
the City area are entitled to any credit for their average 
expenditure being below that of companies working. wathin. 


the City, cannot be justified. For instance, it cost the City . 


of London Co. £106, against £94 by the Borongh of 
Stepney ; but how does this prove that, municipal management 
is better than that of companies, unless the cost, of street works. 
and land, for example, is the same in both cases; -but it is 
clear, as we have shown, that the cost at. Islington was 
higher, although it should have been -much lower, than an 
installation in the streets of the City of London. 


question.of municipal trading by a comparison of. profit 


_ and loss accounts, the data do not exist, and the whole 


matter must be dealt with on the broad principles of 
socialism versus private enterprise, = 
In the advocacy of these principles, pro and con, exaggera- 
tions and errors are, to a certain extent, unavoidable ;,- but 
the broad questions remain as to whether private trade 
should be abolished, and if it is wisé.or necessary. for 
municipalities to enter upon trading atall. === 
Municipal enéerprise and municipal trading are entirely 
different things; the former may enrich the town, whereas 


the latter may involve it-in.ruin. . 


TESTING, AND OTHER THINGS. 


WOODFIN 
(Concluded from page 653.) 


Once a small 100-volt shunt dynamo, with a fly-wheel 
attached, was to be tested, and the favourite plan of first 


testing it by running it as a motor on no load was adopted. 


Almost any rheostat would do fora starter. As it happened, 
a starting switch was put in circuit that had been designed 
for a 500-volt 5-H.P. motor, and it was not numbered either 


for voltage or resistance. 
The connections were as follows, this being a common way 


of connecting-up starting switches :— 


FIELD COIL 


Pia. 1. 


By the way, observe that when a starters ‘marked on its 


three terminais, 4, Land's, there can be no mistake about line 
armature and shunt. _When, however, a maker puts on two 
letters, M and 8, or one, M only (since the shunt is usually 
indicated by the smaller terminal) there is no means of know- 
ing, without seeing the inside, wiether motor or main is 
meant. On turning on the currént, with the aboye- 
mentionéd starter on ‘its first stop, the iittle 100-volt 
machine soon ran up to about three-quarters of its full speed. 


The fact is, that even if it were necessary. to. settle. the- 


On moving’ the starter up towards the full-on position, 
ow cae immediately began to race, and had to be 

pped. 

Naturally, the last. thing to be discovered in the arrange- 
ments was the fact that using this high resistance starter - 
weakened the field magnet enormously by catting down the 
shunt current, and so caused the great increase in speéd. 
For the resistance of the shunt was 40 ohms, and the total 
resistance of the starter turned out to be about the same. ~ 

Testing-rooms belonging to a user or supply authority 
exhibit a wider range of equipment than those of a maker, 
who not infrequently illustrates the proverb that the shoe- 
maker goes the worst shod. A central station is free to 
select the most suitable apparatus and standards on the 
market, but. a factory generally tries to meet its own needs. 
One has seen standard instruments employed for preliminary 
testing where a simple high-resistance lineman’s galvano- 
meter would be much more efficient. A department lacking 
this and a Wheatstone bridge for its own use, and testing 
and turning. out 50 instruments of different kinds a week, 


~ would seem to be working at a disadvantage. 


"Sometimes different combinations of batteries for various 
currents are made by an arrangement of copper bars and — 
clips, and regulation is obtained through the cutting in and 
out of circuit of. platinoid resistances, using copper clips, 
and. finally adjusting by means of a revolving rheostat. 
This system for ordinary ammeter work is superior to the 
arrangement of mercury connections that some use. These 
latter’ are, however, useful for small currents, and where 
space is limited, and allow of cross-connections being more 
readily made, these being required for testing central zero 
instruments, and in some other cases. Mercury connections 
are thus to be desired where it is necessary frequently to 
reverse the direction of the current. Tinned. cables and 
mercury do not agree, the latter will sometimes créep & 
long distance inside the insulation, and come out the other 
side of a room if the wires may so happen to be between a 
couple of testing boards; but clean, bare, single-copper 
wires led a short distance vertically down into’the mercury 
troughs, last well with very- little of the creeping nuisance. 
If such and similar testing boards were-kept covered when 
not in use, greater freedom:from dust would ensue. 
It might be said that in almost all branches of electrical 
work the subject of insulation does not receive the attention 
it deserves. Some electricity supply works may not merit 
this stricture, and there ought to be a lot of information 
available that is not made public. One would think that-if 
a.number of insulation tests of installations and large appa- 
ratus, taken periodically, and extending over a period of five 
years or more, could be obtained, accompanied by apt 
remarks on the state of the thing tested, much could be 
learnt from such results. If any have such records, what-is 
the use of keeping them secret? . a 
_. Batiif. owners of large private installations could be. per- 
saaded \to have ‘thorough insulation tests taken, say, tri- 
ennially, an examination of the changes in insulation 
resistance for a few seasons might. reveal a good deal. of 
interesting information, some of which would be useful in 
showing where deterioration occurred, so anticipating break- 
downs, and affording an impartial judgment on the materials 
used by different engineers and manufacturers. 


Rough insulation tests might well be taken in large motor 


_ installations at least once a month by the man in charge, 


who-could be supplied with a high resistance detector gal- 
vanometer, to be used on the ordinary circuit of, say, 200 
volts. 

The instrument might have a ccuple-of marks ‘on the 
dial,, “caution” danger;” when the deflection lay 
between the two, he should be instructed to watch any such 
cirenit oftener ;. when the deflection came above the second 
mark, he would -have to report this to the manager, who 
might order any such circuit to be put out. of use till-the 
fault-had been removed: For medium-sized motors, perhaps 
values of 50,000 and 10,000 ohms might be selected for the 
two galvanometer marks. - 

Here is such a breakdown as might occur where 


-insnlation tests’ are’ unknown :— a (fig 2) is opén 


motor -driving lathes by belting, with one poled, 
on’ frame through ~ dirt, but the 
machine itself.is {tolerably well, insulated from; earth by a 
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wooden floor, and a labourer is filling the oil cups on the, 


bearings and standiug on a floor light, o, at the side of the 


motor. A floor light with its small squares of glass bedded. 


in an iron grid,aud perhaps with its under side at one corner 
resting close to an iron pillar, may form an uususpected 
good contact with earth. 8 is an enclosed motor driving a 
punching and shearing machine in a yard some way off, an 
ironclad starting switch being bolted on to the side of the 


punch, £. 


B is only occasionally used, and in one place the resistance 
is earthed through dirt and damp, which has entered by the 


ventilating holes in the cast-iron frame of the starting 


switch. A workman switches on B while the man is attend- 
ing to A in another part of the works. The latter gets a 
nasty shock from no’one knows where, and drops the oil-can 
over the conimutator, making it bad for his motor. For, 
puttivg on the motor, B has also connected the man across 
200 volts, and yet he is not actually touching either main, 
aod a shock from the iron frame of a- machine through 
leakage elsewhere is most uncomfortable. 

The fact that insulation tests are so often neglected has, 
perhaps, allowed the erroneous impression to get abroad 
among men who get the job of looking after electric instal- 
lations in factories that a partial earth on one pole of a 
machine is of no consequence. 


Really, working under such conditions is like travelling in 


a railway carriage with one of the doors unfastened, by which 
an accident may occur at any time. 


THE FAILURE OF STREET CAR BRAKES.* 
Br FRANK BERRY, Jon. 


OnE of the most important factors in the successful 

tion of a street railway is the condition of the car brakes. 
On a road where hand brakes are used, there are generally 
more cars turned in for bad brakes than for any other cause. 
Among the most frequent faults in the action of brakes are 
hard pulling, sliding or skidding of the wheels, kicking and. 
binding of the brake shoes. 


The principal cause of a hard-puiling brake is insufficient 


leverage. Under certain conditions a car will pull up all 
right from one platform, while from the other platform the 
brake may pull very hard. This is usually caused. by one 
end having more leverage than the other, or one pair of shoes 
being set closer to the wheels than the other pair. Under 
this condition, setting all the brake shoes at the same 
distance from the wheels will make the brake pull alike from 
both ends of-the car. Jf, however, more leverage is required, 
the equaliser rods must be pulled together at the turn-buckle. 

It is well known that when the winding stem has a 
‘deal of leverage the brake shoes will wear the chill off the 
wheels much quicker than if less leverage were allowed, and 
when the chill is worn through the wheels very quickly 
develop flats.. It should be borne in mind that a car can 
ordinarily be pulled up-with about 14 turns of the brake 
handle, and the brake rigging should be set correspondingly. 

Care should be taken also to. make sure that the brake 
shoes do not rub against the wheels when the brake-stem is 
released. This condition can easily bz detected by sounding 
the car wheels. with a small hammer. If the wheel rinys 
when it is struck, this is a sure indication that the brake 
shoe hangs clear, but if no ringing sound is obtained the 


shoe should’ be drawn away from the wheel until the latter. 


rings upon being struck. 
_ * American Electrician. 


The sliding or skidding of car wheels is, of course, due to 
too much leverage, or else to an irregular spacing of the 
brake shoes. The remedy for excessive leverage is to let out 
the equalising rods at the turn-buckle. The remedy for 
irregular spacing of the brake shoes is obvious. 

The kicking or chattering of a brake beam is confined to 
double-truck cars, and is caused by a flange being formed 
on the outer side of the brake shoe due to wear ; these 
flanges, when the brake is applied, bind against the outer 
sides of the car wheels until the brake beam is drawn up 
against the kicking shoes immediately above it. Regular 
inspection will, of course, disclose the fact that these flanges 
are being formed, and as soon as the flange reaches an 
appreciable height it should be promptly chipped off. 

It is also a common occurrence that kicking or chattering 
by the brake beam is caused by excessive wear, which allows 
the brake beam to--drop below the normal position. In this 
case the kicking shoes should be lowered slightly. Care 
should be taken, however, that the kicking shoes are not set 
too close to the brake beam, as this will interfere with the 
good braking qualities of the rigging. 

The binding of brake shoes against the wheel treads occurs 
mostly in cold weather, when it is due to the freezing of 
water thrown on the brake rigging in washing up. A car 
that is shoe-bound from this cause can easily be put in guod 
condition as to its brake rigging by melting the ice with 
salt and applying hot oil on the wearing parts. Failare of 
the brakes to release is also caused by weak or broken re- 


- Jeasing springs, which, of course, should always be displaced 


by new ones. 

It is scarcely necessary to point out that the brake rigging 
of all cars should be frequently und thoroughly inspected by 
men who are fully competent to adjust the rigging properly, 
since the safety of passengers and employés depends upon 
the proper action of the brukes. 


ELECTRIC TRAMROADS OR LIGHT 
RAILWAYS. 


Our energies in England have been applied so far chiefly to 
building urban and interurban tramways proper, but the 
near future will see a great development in the direction of 
light electric roads built after the style of the steam roads, and 
connecting outlying towns and villages with their pre-eminent 


centre. These light railways will exploit such properties ss 


the heavy steam roads and the solidly coustructed tramway 


could not touch with profit. They will be built us lightly 


as is practicable, and economically possible, and will be con- 
structed on the waste of the high road, on the high sod 
itself, or through private land, us occasion or necessity 
demand. 

The capital expenditure per mile being comparatively 


light, the enterprise will not be killed if, during the first few . 


years, the density of traffic does not call for a headway of 
less than 30 minutes, and capital will be lessened still farther 
by the possibility of running at an average speed, including 
stops, of say, 15 miles per hour, a speed which is not so 
high as to call for excessive expenditure in motors or power 
houses, or in the construction of the permanent way, but a 
speed which will reduce the cars owned per route mile by 
70 per cent. or so below the rolling stock required for an 
actual tramway running the same headway. 

Such light railways will serve to develop rural districts ; 
to take the town worker into the country for an 
occasional holiday, or to take him into the town from 
a permanent country residence; and, at the same time, 
to act as feeders to the urban tramways and the heavy 
railways. ‘The development of such light railways has been 
retarded, and will continue to be retarded, by the 
muovicipalisation of urban systems, which prevents the free 
linking of towus by its narrow boundary policy. . Consider. 
the case of twu towns separated by 10 miles of rural district, 
both towns owuiuy their tramways. Neither can join the 
other, and the towns remain congested, while the rural 
district remains undeveloped ; for, unless the latter contains 


many villages, the prospects of gain are not sufficiently 
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bright to induce private enterprise to run from the boundary 
‘of one town to the other. . On the other hand, if a company, 


such, for instance, as the British Electric Traction Oo., 
worked the tramways in both towns, or even in one, it would 


be to its manifest advantage to build the lines which they . 


could not otherwise'touch, 

The first of these light railways in England was the 
Blackpool and Fleetwood line; then the composite line from 
Stourbridge to the village of Kinver, and within the month, 
as chronicled in the Revrew of October 10th, that part of the 
lines owned by the Tyneside Tramways and Tramroad 
Co., which joins Wallsend and Gosforth. 

We look forward ‘to the'time, say, 10 years hence, when 
light railways (as used in a special and. non-Parliamentary 
sense) mileage will make a good showing when compared 
with purely tramway mileage. ts, 

The remarkable progress made in Belgium was clearly 
shown in the important article by Messrs. J. M. Hewitt and 
W. G. Rhodes, published in our issues of May 16th and 
23rd, 1902." 

Meanwhile America, favoured by conditions, has built an 
enormous mileage of such roads, and in the Zlectrical 
Review (New York) for September 27th, we find in six 
columns the principal points of construction clearly and 


simply set forth. The paper is one by S. S. Hoff, read 


before the Pennsylvania Street Railway Association. 

The British were the pioneers in railroad construction 
and have taught the whole world, so that we may be quite 
sure the paper contains nothing which is new to our per- 
manent way engineers, but a réswmé may not come amiss to 
the readers of the REVIEW. 

Much depends ‘on the preliminary survey of the route, 
especially where the line is to run through private property, 
because it is difficult, when once rights of way bave been 
secured, to make such revisions as subsequent developments 
may require. 
' Land must be bought, or rights of way secured, not only 
of sufficient width for the actual railway projected, with all 
allowance for drainage, banking and fencing, but in the 
case of a single line the width should be enough for a second 
pair of rails. 

Unless the necessary land can be bought in advance, or by 
a third party, it is not well to treat for the worst land on the 
property with .the idea of getting it cheap, for its value is 
raised to the level of the best directly the proprietor knows 
who wants it ; and even where money can be saved in cheap 
land, this may entail additional construction and main- 
tenance costs, 

_ Bottom lands threaded by water courses should ‘be avoided, 
for in such land many bridges may be required, and materials 
for embankments will be scarce. 

- In such construction it is possible, and certainly advisab‘e, 
to avoid sharp curves, which not only tend to reduce run- 
ning time, and to increase the liability to accidents, but 
result in shortened life of both rolling stock and permanent 
way. 


Mr. Hoff touches the spot when he says :—‘It is much 
better to spend a little more money once to make the cuts a 
few feet deeper, and the banks a few feet higher, than to be 
constantly spending it for additional power to climb 
excessive grades ; in general, simply because electric cars can 
be operated around sharper curves and over heavier grades 
than steam cars does not imply that these are desirable things 
to have in an electric railway.” 

— In fact, the most economical grade should be as eusily and 
as surely fixed by calculation, as we fix the most economical 
rection of copper for a feeder.. 


~ — Cuts should be made wide enough to admit of a ditch on 


either side of the tracks to keep the water from the ends of 
the sleepers, and to leave room for ballast beyond the sleepers. 
If an embankment has to be made through marshy grouad 
which cannot be drained, when stone is not available, the 
full width of the embankment should be covered with a 
thick mattress of brush and the embankment built on that. 
Bridges will be constructed, according ‘to local conditions, 
of stone or concrete arches, steel and iron, or wood, and they 
rank for durability in the order given. It is most important 
that the foundations be made deep en withstand 
‘rost, and continuous high water or sudden heavy floods, 


Heavy grades should be avoided for the same reasons ; and : 


__ Drainage is most important,.and to assist sub-drainage 
the sleepers should be supported on at least 6 in. of 
gravel, broken stone or slag, the ballast being well tamped 
under the ties. Water should not be carried for any 
considerable distance in the ditches alongside the track, but 
should be drained away before it has a chance of accumulat- 
ing in destructive quantities, 

- Before building a line in low ground, it is essential to 
know the highest flood level, so that the embankments may 
be kept above it. 

Sleepers or “ties,” in America, are -made of untreated 
white timbers, but. we do not seem inclined to depart from 
our heavily creosoted wood. 

The observance of another of Mr. Hoff’s dicta would have 
saved much weeping and gnashing of teeth in this country, 
and to a still larger extent in America. Te says :—‘‘ The 
rails should be of a weight corresponding to the weight of 
rolling stock and service required, but no mistake has ever 
been made in using a too heavy rail. The weight of new 
rolling stock, according to present practice, never lessens 
after a road has been put in operation... .” 

Mr. Hoff makes one statement which is in direct opposition 
to all railway and tramway practice in this country, and, we 
believe, to a large extent in America. He would have us 
lay the rails with broken joints “to prevent the double 
hammer on the joint ties which even joints produce.” We 
do not intend to go into the merits of two methods, as the 
matter, so far as England is concerned, has been thrashed 
out long ago. 

- The author recommends maintaining the gauge in girder- 
rail construction by means of outside pressed-steel braces 
instead of the usual screwed tie-rods. These braces are 
spaced at every fourth sleeper, the latter being laid with 2 ft. 
centres, 
All curves of less than 500 ft. radius should have a guard 
rail bolted to the ‘inner running rail; and the outer rail 
should be given sufficient super-elevation to allow for the 
maximum speed which the cars can attain, so that passengers 
and company may be protected against the careless motor- 
man. 

_ After the track has been properly laid, the space between 
sleepers should be levelled up with ballast to make the track 
rigid. 

eit is recommended—and it would be compulsory in 
England—that all private rights of way through pasture 
lands -should be fenced, and cattle guards placed at all 


crossings. 


The paper does not deal with the overhead and cable work, 
but it may be mentioned that the simple nature of this 
should reduce the cost much below street tramway work. 
Wooden poles may be used if it is proved sufficiently that 
they compare favourably with plain steel poles. No bases 
or other pole trimmings are required, and a perfectly plain 
tied bracket arm can be used. The greatest saving, however, 
can be made with the feeders, which can be carried bare, and 
withal efficiently insulated and guarded, along the poles. 


3 IMPROVED METHODS IN WORKSHOPS. 


Ix the course of the past few months considerable evidence has 
been forthcoming from time to time, to the effect that firms who had 
become more or less inclined to rest on their laurels are beginning to 
wake up. When so many American machine tools were coming to . 
this country, it was by no means because they were in any particular 
sense so very good. It was because our own machine tool makers 
had gone out of business, or were acting as though they wisbed to 
do 80. 

‘Because American machine tools are not now selling so freely as 
they did, it does not signify that they have become worse. Many 
of them are better than they were, for. while they certainly did 
serve to stir up a somnolent trade, they stirred up their own 
makers in addition, Few American tools have not proved 
deficient in stamina when set to work on harsher materials than 
their home cast-iron, There is, however, something to be learned 
from machine tools a) tly made to do very light work. Why 
are they made to do such light work? As the general character 
of the American machine tool is towards lightness, we may 
infer that it does not have much to do. A light cut reduces 
the material on which it is working down to finished size. 
The material is not only soft, which is often a positivossture 
disadvantage, but it is cast, if it be cast, very little ab ~ the 
finished size. ‘Less surplus material is left to be removed. = erns 
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' wooden floor, and a labourer is filling the oil cups on the 


bearings and standiug on a floor light, c, at the side of the 


motor. A floor light with its small squares of glass bedded. 


in an iron grid,aud perhaps with its under side at one corner 
resting close to an iron pillar, may form an unsuspected 
good contact with earth. 3B is an enclosed motor driving a 
punching and shearing machine in a yard some way off, an 
ironclad starting switch being bolted on to the side of the 
punch, 


i VM.TS J 


B is only occasionally used, and in one place the resistance 
is earthed through dirt and damp, which has entered by the 
ventilating holes in the cast-iron frame of the starting 
switch. A workman switches on B while the man is attend- 
ing to A in another part of the works, The latter gets a 
nasty shock from no one knows where, and drops the oil-can 
over the conimutator, making it bad for his motor. For, 
putting on the motor, B has also connected the man across 
200 volts, and yet he is not actually touching either main, 
aod a shock from the iron frame of a- machine through 
leakage elsewhere is most uncomfortable. 

The fact that insulation tests are so often neglected has, 
perhaps, ullowed the erroneous impression to get abroad 
among men who get the job of looking after electric instal- 
lations in factories that a partial earth on one pole of a 
machine is of no consequence. 

Really, working under such conditions is like travelling in 
a railway carriage with one of the doors unfastened, by which 
an accident may occur at any time. 


THE FAILURE OF STREET CAR BRAKES.* 
By FRANK BERRY, Jun. 


OnE of the most important factors in the successful opera- 
tion of a street railway is the condition of the car brakes. 
On a road where hand brakes are used, there are generally 
more cars turned in for bad brakes than for any other cause. 
Among the most frequent faults in the action of brakes are 
hard pulling, sliding or skidding of the wheels, kicking and. 
binding of the brake shoes. . 

The principal cause of a hard-pulling brake is insufficient 
leverage. Under certain conditions a car will pull up all 
right from one platform, while from the other platform the 
brake may pull very hard. This is usually caused by one 
end having more leverage than the other, or one pair of shoes 
being set closer to the wheels than the other pair. Under 
this condition, setting all the brake shoes at the same 
distance from the wheels will make the brake pull alike from 
both ends ofthe car. Jf, however, more leverage is required, 
the equaliser rods must be pulled together at the turn-buckle. 

It is well known that when the winding stem hasa great 
‘deal of leverage the brake shoes will wear the chill off the 
wheels much quicker than if less leverage were allowed, and 
when the chill is worn through the wheels very quickly 
develop flats.. It should be borne in mind that a car can 
ordinarily be pulled up-with about 14 turns of the brake 
handle, and the brake rigging should be set correspondingly. 

Care should be taken also to. make sure that the brake 
shoes do not rub against the wheels when the brake-stem is 
released. This condition can easily bz detected by sounding 
the car wheels. with a small hammer. If the. wheel rings 
when it is struck, this is a sure indication that the brake 
shoe hangs clear, but if no ringing sound is obtained the 


shoe should be drawn away from the wheel until the latter. 


rings upon being struck. ; 


* American Electrician. 


i ‘ 


The sliding or skidding of car wheels is, of course, due fo 


too much leverage, or else to an irregular spacing of the 
brake shoes. The remedy for excessive leverage is to let out 
the equalising rods at the turn-buckle. The remedy for 
irregular spacing of the brake shoes is obvious. 

The kicking or chattering of a brake beam is confined to 
double-truck cars, and is caused by a flange being formed 
on the outer side of the brake shoe due to wear; these 
flanges, when the brake is applied, bind against the outer 
sides of the car wheels until the brake beam is drawn up 
against the kicking shoes immediately above it. Regular 
inspection will, of course, disclose the fact that these flanges 
are being formed, and as soon as the flunge reaches an 
appreciable height it should be promptly chipped. off. 

It is also a common occurrence that kicking or chattering 
by the brake beam is caused by excessive wear, which allows 
the brake beam to--drop below the normal position. In this 


case the kicking shoes should be lowered slightly. Care 


should be taken, however, that the kicking shoes are not set 
too close to the brake beam, as this will interfere with the 
good braking qualities of the rigging. 

The binding of brake shoes against the wheel treads occurs 
mostly in cold weather, when it is due to the freezing of 
water thrown on the brake rigging in washing up. A car 
that is shoe-bound from this cause can easily be put in guod 
condition as to its brake rigging by melting the ice with 
salt and applying hot oil on the wearing parts. Failure of 
the brakes to release is also caused by weak or broken re- 


- leasing springs, which, of course, should always be displaced 


by new ones. 

It is scarcely necessary to point out that the brake rigging 
of all cars should be frequently und thoroughly inspected by 
men who are fully competent to adjust the rigging properly, 
since the safety of passengers and employés depends upon 
the proper action of the brakes. - 


ELECTRIC TRAMROADS OR LIGHT 
RAILWAYS. 


Our energies in England have been applied so far chiefly to 
building urban and interurban tramways proper, but the 
near future will see a great development in the direction of 
light electric roads built after the style of the steam roads, and 
connecting outlying towns and villages with their pre-eminent 
centre. These light railways will exploit such properties »s 
the heavy steam roads and the solidly coustructed tramway 
could not touch with profit. They will be built us lightly 
as is practicable, and economically possible, and will be con- 
structed on the waste of the high road, on the high 10d 
itself, or through private land, us occasion or necessity 
demand. 

The capital expenditure per mile being ‘comparatively 


light, the enterprise will not be killed if, during the first few - 


years, the density of traffic does not call for a headway of 
less than 30 minutes, and capital will be lessened still farther 
by the possibility of running at an average speed, including 
stops, of say, 15 miles per hour, a speed which is not so 
high as to call for excessive expenditure in motors or power 
houses, or in the construction of the permanent way, but a 
speed which will reduce the cars owned per route mile by 


. 70 per cent. or so below the rolling stock required for an 


actual tramway running the same headway. 

Such light railways will serve to develop rural districts ; 
to take the town worker into the country for an 
occasional holiday, or to take him into the town from 
a permanent country residence; and, at the same time, 
to act as feeders to the urban tramways and the heavy 
railways. ‘The development of such light railways has been 
retarded, and will continue to be retarded, by the 
municipalisation of urban systems, which prevents the free 
linking of towus by its narrow boundary pulicy. - Consider. 
the case of two towns eeparated by 10 miles of rural district, 
both towns owuiug their tramways. Neither can join the 
other, and the towns remain congested, while the rural 
district remains undeveloped ; for, unless the latter contains, 


many villages, the prospects of gain are not sufficiently, 
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bright to induce private enterprise to run from the boun 
‘of a town.to the other. . On the other hand, if a oe 


such, for instance, as the British Electric Traction Oo., 
‘worked the tramways in both towns, or even in one, it would 


be to its manifest advantage to build the lines which they 


could not otherwise'touch, - 

The first of these light railways in England was the 
Blackpool and Fleetwood line ; then the composite line from 
Stourbridge to the village of Kinver, and within the month, 
as chronicled in the Revrew of October 10th, that part of the 
lines owned by the Tyneside Tramways and Tramroad 
Co., which joins Wallsend and Gosforth. 

We look forward ‘to the'time, say, 10 years hence, when 
light railways (as used in a special and. non-Parliamentary 
sense) mileage will make a good showing when. compared 
with purely tramway mileage. ts 

The remarkable progress made in Belgium was clearly 
shown in the important article by Messrs. J. M. Hewitt and 
W. G. Rhodes, published in our issues of May 16th and 
23rd, 1902. 

Meanwhile America, favoured by conditions, has built an 
enormous mileage of such roads, and in the Zlectrical 
Review (New York) for September 27th, we find in six 
columns the principal points of construction clearly and 


simply set forth. The paper is one by S. S. Hoff, read 


before the Pennsylvania Street Railway Association. 

The British were the pioneers in railroad construction 
and have taught the whole world, so that we may be quite 
sure the paper contains nothing which is new to our per- 
manent way engineers, but a résumé may not come amiss to 
the readers of the REVIEW, - 
' Much depends ‘on the preliminary survey of the route, 
especially where the line is to run through private property, 
because it is difficult, when once rights of way have been 
secured, to make such revisions as subsequent developments 
may require. 
- Land must be bought, or rights of way secured, not only 
of sufficient width for the actual railway projected, with all 
allowance for drainage, banking and fencing, but in the 
case of a single line the width should be enough for a second 
pair of rails. 

Unless the necessary land can be bought in advance, or by 
a third party, it is not well to treat for the worst land on the 
property with .the idea of getting it cheap, for its value is 
raised to the level of the best directly the proprietor knows 
who wants it ; and even where money can be saved in cheap 
land, this may entail additional construction and main- 
tenance costs, ; 

- Bottom lands threaded by water courses should ‘be avoided, 
for in such land many bridges may be required, and materials 
for embankments will be scarce. 

In such construction it is possible, and certainly advisabie, 
to avoid sharp curves, which not only tend to reduce run- 
ning time, and to increase the liability to accidents, but 
result in shortened life of both rolling stock and permanent 
way. 
Heavy grades should be avoided for the same reasons ; and 


Mr. Hoff touches the spot when he says :—“It is much 


better to spend a little more money once to make the cuts a 
few feet deeper, and the banks a few feet higher, than to be 


constantly spending it for additional power to climb. 


excessive grades ; in general, simply because electric cars can 
be operated around sharper curves and over heavier grades 
than steam cars does not imply that these are desirable things 
to have in an electric railway.” 

~ In fact, the most economical grade should be as eusily and 
as surely fixed by calculation, as we fix the most economical 
rection of copper for a feeder.. 


~~ Cuts should be made wide enough to admit of a ditch on 


either side of the tracks to keep the water from the ends of 
the sleepers, and to leave room for ballast beyond the sleepers. 
If an embankment has to be made through marshy ground 
which cannot be drained, when stone is not available, the 
full width of the embankment should be covered with a 
thick mattress of brush and the embankment built on that. 
Bridges will be constructed, according to local conditions, 
of stone or concrete arches, steel and iron, or wood, and they 
rank for durability in the order given. It is most important 
that the foundations be made deep ry withstand 
savy floods, 


' Drainage is most important,.and to assist sub-drainage 
the sleepers should be supported on at least 6 in. of 
gravel, broken stone or slag, the ballast being well tamped 
under the ties. Water should not be carried for any 
considerable distance in the ditches alongside the track, but 
should be drained away before it has a chance of accumulat- 
ing in destructive quantities, 
- Before building a line in low ground, it is essential to 
know the highest flood level, so that the embankments may 
be kept above it. 

Sleepers or “ties,” in America, are -made of untreated 
white timbers, but we do not seem inclined to depart from 
our heavily creosoted wood. ; 

The observance of another of Mr. Hoff’s dicta would have 
saved much weeping and gnashing of teeth in this country, 
and to a still larger extent in America. Tle says :—“ The 
rails should be of a weight corresponding to the weight of 
rolling stock and service required, but no mistake has ever 
been made in using a too heavy rail. The weight of new 
rolling stock, according to present practice, never lessens 
after a road has been put in operation... .” 

Mr. Hoff makes one statement which is in direct opposition 
to all railway and tramway practice in this country, and, we 
believe, to a large extent in America. He would have us 
Jay the rails with broken joints “to prevent the double 
hammer on the joint ties which even joints produce.” We 
do not intend to go into the merits of ‘two methods, as the 
matter, so far as England is concerned, has been thrashed 
out long ago. : 

The author recommends maintaining the gauge in girder- 
rail construction by means of outside pressed-steel braces 
instead of the usual screwed tie-rods. These braces are 
spaced at every fourth sleeper, the latter being laid with 2 ft. 
centres 


All curves of less than 500 ft. radius should have a guard 
rail bolted to the ‘inner running rail; and the outer rail 
should be given sufficient super-elevation to allow for the 
mazimum speed which the cars can attain, so that passengers 
and company may be protected against the careless motor- 
man. 

After the track has been properly laid, the space between 
sleepers should be levelled up with ballast to make the track 
rigid. 
it is recommended—and it would be compulsory in 
England—that all private rights of way through pasture 
lands -should be fenced, and cattle guards placed at all 


crossings. 


The paper does not deal with the overhead and cable work, 
but it may be mentioned that the simple nature of this 
should reduce the cost much below street tramway work. 
Wooden poles may be used if it is proved sufficiently that 
they compare favourably with plain steel poles. No bases 
or other pole trimmings are required, and a perfectly plain 
tied bracket arm can be used. The greatest saving, however, 
can be made with the feeders, which can be carried bare, and 
withal efficiently insulated and guarded, along the poles. 


| IMPROVED METHODS IN WORKSHOPS. 


In the course of the past few months considerable evidence has 
been forthcoming from time to time, to the effect that firms who had 
become more or less inclined to rest on their laurels are beginning to 
wake up. When so many American machine tools were coming to . 
this country, it was by no means because they were in any particular 
sense so very good. It was because our own machine tool makers 
had gone out of business, or were acting as though they wisbed to 
do 80. 

‘Because American machine tools are not now selling so freely as 
they did, it does not signify that they have become worse. Many 
of them are better than they were, for. while they certainly did 
serve to stir up a somnolent trade, they stirred up their own 
makers in addition, Few American tools have not proved 
deficient in stamina when set to work on harsher materials than 
their home cast-iron. There is, however, something to be learned 
from machine tools apparently made to do very light work. Why 
are they made to do such light work? As the general character 
of the American machine tool is towards lightness, we may 
infer that it does not have much to do. A light cut reduces 
the material on which it is working down to finished size. 
The material is not only soft, which is often a positive future 
disadvantage, but it is cast, if it be cast, very little above the 
finished size, ‘Less surplus material is left to be removed. Patterns 
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are more nearly to size, and probably foundry work is better ; this, 
hythe way, being easier, because of the excellence of the material. 
A North Country foundry proprietor stated recently that. he had 
some months ago purchased a very considerable quantity of American 
pig, and found it excellent material for certain purposes. It is quite 
probable that castings cannot be made so trae with us as. in America. 
At the tame time it is certain that there is often far too much 
material left. to be cut away. The habits of the pattern shop 
need quite a considerable reformation. Until pattern makere:learn 
to work more closely than many castings lead us tosuppore they do, 
it would be good policy not to finish and paint-a' pattern until it 
has been tried, and the cast product noted as to its various surplus 
parts. If found excessive in the machine shop, the pattern’ can be 
on all future work will be less costly to 
machine. : 

‘But it may be argued that the skin of a casting is very hard upon 
tools, and if teo little be left to cut-away, the tools are damaged. 
This may be admitted, but against this argument is to be placed a 
better one. There ought to be no skin of a hard and silicious natune 
ona casting when this goes into the machine shop. Some there.are 
who tell us that their castings are cheaply and thoroughly cleaned 
of such skin by means of the sand blast. We have not seen the 
process in operation on castings, and do not know that: it is, or is 
not, superior to pickling, as is claimed by its users. But pickling 
is cheap and efficient. It is done by wetting the castings thoroughly 
with a 10 per cent. solution of commercial sulphuric acid. The 
castings are kept wetted all day, being simply piled on a timber 


platform which stands over a drain tank, so that no waste of acid — 


occurs, 

Asa rule, in 24 hours the whole sandy surface pecls off, leaving 
a pure iron surface. The job is completed by a wash with water 
from a hose; the labour cost is small; the expense of acid is 


small; the total economy is considerable. In the firat place, the 


castings are not cleaned iu the ordinary method, because the pre- 
sence of plenty of sand upon them serves as a sponge to hold the 
acid and helps the process. Secondly, all sand is removed by the 
pickling process, and none goes forward to the machine shop to 
render the place and the men dirty, and to get into the ‘working 
parts of the machine tools to cut them away. Finally, the time 


spent in changing tools for grinding, and the grinding of them, is . 


reduced, and the machine is doing work instead of standing still. 
All that requires to be done to a casting is to fettle it, and, except 
for gates and risers, which can be knocked off at once, other -fettling 
can probably be done best after pickling. In steel foundries ‘the 
difficulty of cutting the material tends, perforce, to the use of 
the emery fettling wheel on a flexible shaft. The same apparatus 
ought to be used for cast-iron; it would pay to use it on large pieces 
just‘as it pays to apply smaller pieces to the regular emery wheel 
on.@ fixed frame. There are founders who are alive to improved 
methods, but far too many foundries are backward, and a founder 
has no hesitation in feeling hurt if expected to turn out good sound 
staff; whereas he ought to be ashamed to turn ont castings appre- 
ciably wrong. The moulding boxes he employs.are a disgrace. He 
thinks it a‘good excuse to talk about the boxes not coming togéther 
exactly, when he wants to explain a core } in. ont of place in’ an 
important piece. Why does he not-so fit up his -boxes that they 
cannot go together other than exactly? It is perfectly simple fo 
doso,a mere question of drilling the lugs together that should 
suggest itself to the meanest intelligence. 
If dirt is kept out of the machine shop it will be an a)l round 
help. An important feature of modern practice is warming and 
ventilation. A ventilated shop with low ceilings is better than 
an unventilated shop with lofty ceilings. Many shops are far 


expensively built and proportioned. It is better to spend a little | 


money on a combined heating and ventilating system than to spend 
too much on over-héavy and high buildings. . All fresh air should 
be-admitted above and allowed to escape at the floor level, and all 
nécessary heat should be introduced with the ventilation, thereby 
saving the encumbrance of steam or hot-water pipes. It is a pity to 
record that. some of the best and newest thops offer no greater 
inducements to the clean, tidy and sober workman than do the old- 
fasbioned shops; yet much can be done in the way of civilising a 
workshop at a moderate expense. 

Some of the German shops have, perhaps, carried out civilising 
methods at too great an expense ; nevertheless they have aimed at 
the correct mark, and are to be commended. But there is a wide 
gap between extravagant expenditure and attempting nothing. 
That a modern shop should be entirely without inducements. tothe 


better class of workman is deplorable, and is bad policy into the. 


bargain. 
But one of the terrors in shop work, to return to the 


methods of carrying on work, is that which leaves the question of. 
unaided 


good or bad fit to the judgment of the workman, himself 


except by standard gauges, or the worse error of attempting to. 


manufacture in quantity on the old system of setting out each piece, 
instead of making it by the assistance of templates and jigs. In 
this. respect. it is perhaps as well to disabuse the minds of our 
readers. Though many of the best American works are thoroughly 
upto date,.tbis is by no means universal, and the ordinary shops of 
America are by no means so advanced; there is a daily decreas- 
ing difference between the best American and the best English 
shops, their approximation being due to movement of each towards 
the other. We all know only too well that the boasted inter-. 
ehiangeableness of American products is tes frequently only a boast. 
that does not bear investigation on the 
this country. We may learn from actual facts that the quality of 
interchangeableness derives its name rather by contrast with former 


states. of divergency, that it is a quality that needs watchful- 


ness to maintain, and that it can only be secured by correct gauge, 


« 


as: they arrive in, 


Alluding to the works of the Birmingham Small Arms Co, 
mechanic their business consisted less ‘in 
things than in! ganging them; the gauging staff’ being, to an outsider, 
of almost. extravagant propdértions. This merely: illustrates, what 
manufacturing amounts to. , All the cost is in preparing, to, make 
oe and in gauging them, to see that they have been properly 


The machine work is simple after it tias beeti prepared:for. © 


“THE GLASGOW TRAM ACCIDENT. 


In view of the importance which attaches at present to the question 
of prevention of streetcar accidents, we think it worth while to 
print in extenso the B. of T. report on the recent disaster at Glasgow, 
The collision occurred. on September 6th, and the circumstances 
subsequently formed the subject of an inquiry held by Major E, 
Druitt, R.E. He reported as follows:— : 

Railway Department, Board of Trade, 

. 8, Richmond Terrace, Whitehall, London, 8.W. 

Sir,+I have the honour to report, for the‘information of the 
Board jof Trade, in. compliance with your order of September 8th, 
the result of, my inquiry into the causes of. the collision between 
three passenger tramcars belonging to the Glasgow Corporation, 
which occurred on September 6th in Renfield Street, Glasgow. 

The cars‘in question were all four-wheeled double-decked -cars, 
fitted for electric traction-on the overhead trolley system, and pro- 
vided with the usual hand-brakes with, blocks on all four wheels, 
and with an electric emergency brake. . The conductor of the 
leading car; No. 690, which ran back down:Renfield ‘Street, was very 
seriously injored.by the first ‘collision, but I understand all the 
injuries to passengers, about 27 in number, were caused by jumping 
off, and that no complaints of injuries, had up to the date of the 
inquiry been received from passengers who remained in the cars. 

- The accident occurred about 9°20 p.m., and the evening was fine. 

Although Renfield Street is one of the. steepest on the Glasgow 
Tramways system, the gradients are not severe ones for. electric 
traction, the steepest being at the top of the street, where, fora 
distance of about 200 yds..it is 1 in 22. _ At the extreme top, where 
it joins Cowcaddens Street, the gradient is 1 in 36. He 

Below Sauchiehall Street, which joins Renfield Street at the 
bottom of tlhe 1 in:2z gradient, the incline is 1 in:94 for 92 yds, 
and. then becomes..1 in 246 for the remaining 280 yds. to St. 
Vincent Street, where the cars ran off at some points and came to a 
standstill. - Thus the total distance the first car ran back was about 

‘The-sequence of events was as follows:— 

R. Neeley,.the driver of car No. 690. had, gone up Renfield 
Street,.and was just bringing his car to a stand at the authorised 
stopping place (at the top of the street before turning into Cow- 
caddezs Street, where there is a junction with another tram line) 
by. means; of the hand brake, when the handle :cameioff the btake’ 
spindle, and the car baving first stopped began to run back down 
the incline of 1 in 22. Neeley states he at unce applied the elec- 
tric emergency brake, but that it had no effect on the car, which 
gained speed rapidly as it descended the incline. Just south of 
Sauchiehall Street, 230 yards from the'top, another car was’ stand- 
ing with, hand brakes applied on the 1 in 94 gradient, but the 
impetus of. the first car carried the second with it, and both went 
together down the street, and these two ran into a’ third car, No. 


585, which was standing with hand brakes applied 180 yards behind’ 


the second car on the:] in 24°6 gradient. . : i 
This checked the firat two care, and the three, locked together,’ 
ran back at,a moderate speed another 165 yards to the junction of 


_ St. Vincent Street, where all three left the metals.at the points and- 


came to a stand, the third one running ‘on’ to the pavement in 8t.- 
Vincent Street-and breaking a shopwindow. 
Thetrolley. of the first car remained on the trolley wire until the: 
collision with the second car, when the trolleys.of both cars came off , 
the wire, aad one of the poles, probably that of the second car, No. | 
755, carried away one trolley-wire span, and two guard-wire spans. 
When the guard wires fell on to the trolley wire there were some 
flashes, bot no one was .injured from this cause, as. the:power was 
automatically cut off by the circuit-breaker almost simultaneously 
with the first collision, the time recorded for this in the sub-station 
engineer's book being 9.21 p.m. Neeley, the driver of the first car, 
No. 670, states that when the car commenced to run back he did ‘not - 
think of applying the current, which would have stopped the, car 
and taken it forward again, but that he tried to bring it up with the 


electric brake, and finding that had no effect, shouted to the con- | 


ductor to apply the hand brakes at the rear end of the car. Camp- 
bell, the conductor, was unable to give evidence at the inquiry, but: 
Neeley. states that Campbell came through the car to him,. but with 
the confusion does not know if .he applied the, brake or no, 
Campbe}l must have gone back to the rear platform, as he was 
injured by the collision with the second car, but he’ probably had no 
time to apply the brake before the collision occurred. 
The accident was thus primarily due to the brake ratchet handle 
coming away from the spindle, owing to the locker pin haying , 
worked loose and come out. The pattern of handle is that known 
as the Brill‘brake handle, and the locker pin is of steel, in. in, 


diaméter, and: is 14 in. long, with a screwed head at one end in. in- 


length. It};merely, serves the purpose of preventing the; brass’ 
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handle from being lifted vertically off.the brake spindle, and no 
force is transmitted through it to the spindle. : - 

After the accident, search was made for the pin on the car plat; 
form by Mr. Ferguson, the superintendent of rolling stock, and t 
others, but without success. A pin was found lying beside the car, 
No, 690, in the shed on the following day,.but.as all the locker-pins 
for this type of handle are interchangeable, it is impossible to say 
if it was the one belonging to that particular handle. 

The car, No. 690, had been in use since 5 a.m., and I do not think 
the pin could have been out all day without being missed, or the 
handle coming off sooner, as-although the brake could be worked 
by a handle without a locker-pin, still the first jerk would tend to 
dislodge it, and yet if it had come unscrewed by degrees, the driver 
should have noticed it, as: it would have. been projecting 4 in. out 
of the handle before it could come right out, as the screwed end 

I have never heard of a simjlar case, and cannot offer any 
explanation as to how it could have come out without being 
noticed. 

Car No. 690 had. been driven by two men during the day—viz., 
drivers Wyllie and Martin, and both state that the hand brakes were 
in good order during the time they were in charge. Wyllie further 
states that the electric brake acted very well when he took the car 
ont the first thing in the morning. . Martin states he had no 
occasion to use it.. Neeley states that when he had the car in the 
morning the electric brake was not very powerful, but it was not 
sufficiently defective to cause him to report it or to tell the driver 
who took the car over from him, and when he took the car over a- 
second time, at 7.45 p.m., he did not try it, and had no occasion to 
use it until the accident to the handle of the hand-brake occcurred. 


The electric brake’ was tried on the Monday morning by Mr. - 


Ferguson, the superintendent of rolling stock, who found it working 
perfectly at low speeds. 

T also asked Mr. Young, the manager of the Glasgow Tramways, 
to have some further.trials made on the Renfield Street incline, and 
the report of Mr. Ferguson, superintendent of rolling stock, is as 


follows :— 
Report. 


As arranged, I brought two cars to Renfield Street between 12 mid- 
night and 1 o’clock this morning, in order to test the electrical 
brakes on the gradient. Rain had fallen heavily during the evening, 


_and the rails were consequently wet and fairly clean when the tests 


were carried out. 

The two.cars chosen for the tests were :— 

Car No. 956, which is fitted with the Westinghouse equipment, 
and the Newell electro-magnetic track brake ; ; 

Car No. 691, which is fitted with the B.T.H. equipment and the 
ordinary electric brake. 

The tests were chiefly carried out on the top portion of Renfield 
Street, between Cowcaddeéns and Sauchieball Street, the full distance 
being 200 yards, and the gradient 1 in 22. xy ’ 

Car No. 956.—Starting at the top of the hill fromthe exact: place 
from which car No. 690 commenced to run back on the night of 
Saturday, 6th inst., I carried out the following tests :— ° 

The car was left free to run backwards with the trolley on the 
wire for a varying number of yards, and the Newell electric brake 
was then applied, with the following results :-— 

(1) 40 yards run.—Car bronght to a stand in 37 ft., the speed 
being 8 miles per hour. 

(2) 60 yards run.—Car brovght to a stand in 45 ft., the speed 
being 12 miles per hour. ; 

(3) 80 yards run.—Car brought to a stand in 50 ft., the speed 
being at least 15 miles per hour. 

The same tests were afterwards carried out with. the trolley off 
the wire, with similar results. 

The next test was carried out with the car coasting down the hill 
in the usual way. at a speed of 6 miles per bour. The electric 
brakes, when applied, stopped the car in every case in the few feet. 

Car No. 691.—This car, which was afterwards tested, is fitted with 
the B.T.H, equipment and the ordinary electric brake. 

Car No. 691 is similar in every respect to Car No. 690. In testing 
the brakes of this car on the grade of 1 in 22, the trolley was taken 
off the wire, and the hand brake:allowed to remain slack. The car 
was then allowed to run free backwards down the Lill several times, 
each succeeding time for a greater length, so as to get up a higher 
speed. It was found that after running free for 40 yards, the speed 
attained was about 8 miles per hour, and on the application of the 
electric brake, the car was brought to a stand in 39 ft. On the 
second trial the car was run for 60 yards, the speed attained teirg 
about 12 miles per hour. On the application of the electric brake 
it was brought to a stand in 48 ft. the third test the car was 
run 80 yards, the speed at that distance being gbout 15 miles per 
hour, and on the application of the electric brake it was brought to 
a stand in 60 ft. It was also found that, when‘the electric brake 
was kept full on after the car had been brought to a stand, with the 


trolley off the wire and the mechanical brake disabled, the car only - 
moved a foot or two at a time—indeed, the motion of the car down 


the nill could searcely be noticed, 

After these tests were carried out, I tried braking the car when 
travelling forward, by reversing the reversing handle, throwing off 
the automatic cut-out, and applying the brake by putting the power 
handle to the highest notch on the power side.. The result was that 
the car was brought to a stand in the same distance as before. 

It will be seen from the above tests that if the electric brake of 
car No. 690 was in order at the time of the runback the driver would 
have had no difficulty in pulling up the car had he applied it. He 
states he did so in the proper manner, but I think it ‘possible he may 


_. have omitted to reverse the power handle, in which case no 
effect would be produced on the car. 


I think it is fairly well proved that the electric; brake of car No. 
690. was in order.on the day. of the. runback, and as it was in order 
ions, I think it must have-been atthe time of the 
_ The, system of training the drivers before. they. take charge of 
cars appears to be thorough and satisfactory, and driver Neeley had 
been, driving regularly for 18 months, yet I think the: probability is 
that when he was suddenly confronted with an emergency he failed 
to use properly the brake especially. provided for an emergency. : 4 

Ido not blame him, as the evidence is not conclusive, but the 
is, I think, that: he never applied the electric brake at 

during the run- back. 

It will be seen from the evidence of Inspector M’Nee that, when 


he looked at the car, 10 or 12 minutes after the collision, the, 
controller and reversing handles were in such a that no 
eeley at first 


braking effect would take. place-on the: car. 
declared that he left the handles: in’ the same position as he had 
them during the run-back all the time: until-he removed from the 
car, but when ctor M’Nee’s evidence’ was read to him, said he 
might have shifted them after he came to.a stand. From his replies 
to my questions, Neeley did not appear to have any definite idea as 
to the action of the electric brake. 

Each driver and conductor in the Glasgow Corporation’s employ 
is provided with a book of instructions as.to: how to act. under 
various emergencies, and, as stated above, the training appears to 
be thorough before a man is allowed to: take charge of a car, but it 
is also necessary for safety that the men employed as drivers should 
be intelligent and not given to excitement and “loss of head” on 
an emergency. Many men are fit to drive a car when everything 
goes without a hitch, and yet fail when an emergency arises, as in 
this case. If Neeley had at once«applied the power when the car 
began to move backwards he would have at- once stopped it and 
taken it forward again, but he states this never occurred to him. 

The lesson to be learned from this is the necessity of having 
highly-trained and intelligent, level-headed men as drivers. 

I may add that from the evidence of-the ‘general 


manager the - 
inspection of the cars appears to be efficiently carried out, and that 


the drivers are instructed to‘take-a car toa depét should they have 
any doubts as to the reliability of its brakes. ~. 

Some correspondence appeared in the press as to the desirability 
of having a stopping place at the of Renfield Street on a 
gradient of 1 in 22, but there is no in holding a car on 
such an incline. : 

It will be seen from Mr. Ferguson’s report on the trials of brak 
in Renfield Street that one of the care, No. 956, was fitted with the 
Newell electro-magnetic track brake. I was informed by the general 
manager that it is intended to fit 100 cars on the Glasgow Corpora- 
tion’s system with these magnetic track brakes, and that these cars 
would be put to run on the routes with the steepest gradients. 

This brake is, I believe, very powerful, but as I understand its 
efficiency depends on flexible connections being in good order, ifs 
superiority to a purely mechanical track brake haa yet to be tested. 
7 the Corporation’ will report as to its working in due course. 

E. DRUITT, Major 
The Assistant Secretary, = 
‘Railway Department, Board of Trade. 


FERRANTI PATENT VOLTMETER RESIST: 
ANCE CUT-OUT. 


One of the chief difficulties met with in the use of: high-pressure 
electrostatic voltmeters in. central stations is the sparking across 
between the still and movable vanes. This is caused by a variety 
of things. In the first place, in order to get great sensibility, the 
moving and still parts are placid too near to give a large factor of 
safety. Transient rises in potential due to switching operations, 
are also a. cause trouble in: this direction. Then, agai, a volt- 
meter which in pure dry air would have a comparatively large 
factor of safety, under certain conditions will have its sparking 
voltage very much lowered due to dampness in the atmospbere, the 
presence of ozone as the result of silent discharges between the 
Various protective devices have been propored for use in this 
direction. It bas been usual to place fuses and resistances in series 
with the voltmeter. ‘The function of the resistance was to keep the 
current so emajl that the spark inside the voltmeter would not be 
sufficient to damage the instrument, while the fuse was to break the 
circuit when a spark cccurred. Many difficulties were, however, 
encountered ; for instance, it was very difficult to get a resistance of 
‘sufficiently high value to keep the current sma)! enougli not to do 
any harm, and a metal wire fuse cannot be made of svfficiently low 
fusing capacity to blow with this small current. If the current 
should continue to flow some time without blowing the fuse, the 
energy liberated in the resistance is so great as to make the latter 


very hot, and cases have occurred in which this has been broken 


and.anarc has been started acroes the resistance terminals. 


Ii has been proposed to use spavk gaps in parallel with the volt-. 
meter. The brett of this method 1s extremely donbtful; in . 


fact, it is highly probable that more barm than good results. It is 
an apnataans salts certain circumstances to have a choking coil in 
series with the voltmeter, and this is essential with overhead trans- 
mission lines, where these are subjected to atmospheric electrical 


king 4 
ider, 
what 
if 
nake i 
B. 
to 
.W. 
the 
3th, 
een 
c 
the 
ery 
| oe 
e. 
ow | 
ric ‘ | ee 
|S 
he 
; 
ld 
od 
4 
: 
of 
e 
- 
ai! 
: 
: 


694 ELECTRICAL REVIBW. vot. 1. no. 24,190 


disturbances, but in England with underground cables they need 


only be applied where the switchgear is of bad design, resulting in 
transient rises in pressure. This is, of course, especially the case 
with flare switches used on high-pressure alternating current cir- 
euits; with a properly designed switchgear and underground cables, 
momentary rises of pressure are not to be feared. 

Under these circumstances, the resistance cut-out made by Messrs. 
Ferranti, Ltd., is an efficient safeguard. It consists of a small glass 
tube, fig. 1, filled with water of a certain conductivity. A small 
valve is made in the glass tube near the bottom, consisting of a 
hole covered with a piece of rubber tubing somewhat eimilar to the 


Figs. 1 anp 2. 


rubberivalve in a bicycle tire. The current is led in at the top and 
bottom of the glass tube by means of platinum wires fused into the 
si of the tube. These are connected on the outside to brass 
terminals, and the whole is enclored in an outer porcelain case, 
with plugs which fit into the terminals underneath the voltmeter 
nes The whole device is shown in position on the switchboard 


Should a spark occur for any reason, such as a short inside the 
instrument, the water inside the glass tube will vaporise and force 
itself out through the valve, thus safely breaking the circuit. — 

The resistance of the water is extremely large ; in fact, if is so 
adjusted as to be only low enough to allow sufficient current to flow 


Fia. 3. 


tiirough to boil the water. Even if the water be of much less con- 
dadtivity than this, no difference whatever is to be observed on the 
reading of the i 

This arrangement has been subjected to very severe tests, such as 
plating it directly across the terminals of a 3,000-volt alternator, 


commission as Mr. Cross suggests. 


when the circuit was broken so quietly that the tube had to be 
carefully examined to see whether it had blown ornot. The device 
is now in successful operation in various extra-high pressure stations 
in this country. eA 


CORRESPONDENCE. 


Question of Trade Etiquette. 


We note with interest a letter in your current issue by 
Mr. Wm. Cross, written on behalf of the Electrical Contrac- 
tors’ Association. 

He does not seem to have quite grasped the facts of the 
case we referred to, namely, that we created our market for 
the fans, that we deliver them and fix them in place, and 
will have to maintain during 12 months, and all the wiring 
contractor will have to do will be to connect his wires to our 
terminals, and this, we presume, is included in his contract 
price. Therefore, we fail to see why he is entitled to such 


Puzzled. 


Students’ Difficulties, 


It seemed that all that there was to say about technical 
education had been said, and that the training of an 
engineer had been discussed until we were all sick of it. It 
has remained for “A Student” to write one of the most 
interesting articles that has appeared on the sabject, to 
remind us, or rather to make the discovery, that all the 
talking has been on one: side, and in writing, to introduce 
more of the human element than is often to be found in 


technical literature; for his clearly expressed difficulties. 


-appeal to the fellow-feeling of engineers and the sympathy 
of teachers. 

“ A Student” ie bewildered : he asks what is the good of 
learning this, and why am I not taught that ? Nine-tenths 
of his difficulties arise from the confusion (as disclosed in 
his articles) of the teaching of sciences with the teaching of 
trades, I do not believe that craftmanship can be learned 
or taught thoroughly in a technical college: it must be 


‘ learned during apprenticeship at works. I make a 


distinction between learning and teaching, for at many works 
there is no teaching, but at all there is opportunity to learn. 
Why can the seven-year apprenticeship of 30 years ago, the 
three-year apprenticeship of 20 years ago, be reduced to two, 
or in limited cases of specialisation to one year? Because 
the underlying scientific principles may now be learned at 
technical institutions. Of what use then are the workshops 
and laboratories of the colleges and schools? To give 
opportunity of observing practical examples of the applica- 
tion of the sciences. 

“ He knows well enough that when he is learning how to 
draw a sine curve, or (in his practical work) how to clean 
wires and joint a cable, that in all probability he will never 
have to do this again in his life.” “A Student” gives in 
these words excellent examples, and clearly explains one of 
his difficulties. Unless the true nature of the teaching is 
explained to him, he will find the same difficulty when he 
goes, after college, through the works. 

It is true that 80 engineers out of 100 never have to draw 
sine curves. _ But about 50 engineers out of 100 occasionally 


come across sine curves, or, to put it more broadly, the: 


dealing with or expressions of harmonic motion, and if they 
have once familiarised themselves with sine curves and their 
roperties, the repulsive language of mathematicians will 
ve lost more than half its terrors, All that concerns 


_ engineers about curves is their properties. The second 


example—how to joint a cable, is of a totally different cha- 
racter. In the first place, I hold that the workshop of a 
technical college is not the place to be taught or to learn 
how to joint a cable, That art should be learned during 
apprenticeship, Of what use then is the jointing of cables 
in colleges and schools? As an example of the scientific 
principles which underlie it. A student who has received a 
good technical training will be able to learn how to joint 
a cable, and to do it pretty well, in a day, while an equally 


intelligent man, having no scientific knowl would not. 


know as much about it after a month of such work. The 
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atudent’s knowledge of chemistry enables him to grasp the 
‘presence of oxides on the wires, the use of fluxes in removing 
them, the proper fluxes to use in different cases, their 
advantages and disadvantages. His knowledge of metal- 
jurgy has prepared him for the use of alloys; he will 
recognise what tinning means, the constituents of solder and 
its properties when melted or half melted. In physics he 
has been acquainted with conduction of heat, and sees why, 


in some cases, a blowpipe may be used, and his acquaintance ~ 


with capacity for heat shows him why a soldering iron is 
sufficient for one job while a ladle full of solder is better for 
another. His elementary knowledge of surface tension and 
capillarity explains the tricky behaviour of melted resin and 
solder, and enables him’ to see the full force of the great 
secret of soldering and sweating. In a technical college all 


these principles are taught, and they are also taught in other 


places as pure chemistry or physics. The professor of pure 
physics would not dream of taking a soldered joint as an 
example of capacity for heat or surface tension. One of the 
distinctive features of the teaching of science in a technical 
college should be the selection of technical examples which 
lie around in profusion, instead of purely imaginary and 
some rather ridiculous examples of the text books. 

But why should a student learn how to make a joint 
either at college or in the works? “A Student” thinks 
that “in all probability he will never have to do this thing 
again in his life.” He fails to see the point ; it is not his 
fault, he might not have guessed it, but he should have been 
taught it. The point is that he will very probably be 
responsible for the proper jointing of cables by men under 
him. He must, therefore, be a judge of a sound joint. It 
would be possible, but difficult, unless after long experience, 
to judge of a specimen of soldering tnless he had at all 
events tried to do such work. It is by no means necessary 
that he should be able to turn ovt a first-class job. Again, 
the work under his supervision may be done badly. The 
bell-hanger and even the carpenter sometimes turns into a 
wireman, and once a wireman and a man of courage he 
would not refuse to try to joint a triple concentric feeder, 
unless indeed he were too courageous. How will “A 
Student” be able to criticise bad work, to point out the 
faults, perhaps to explain why they occurred, and not 


improbably to teach the ex-bellhanger how to do the 


work, unless he has learned to do something like it him- 
self? The whole object of apprenticeship is to learn to 
know how work ought to be done: the whole object of 
technical education is to enable that learning to be acquired 
intelligently and not in Chinese fashion. 

You, Sirs, have touched in your article on p. 606 on the 
question of dynamo designing. It would be interesting to 
know how many men in this conntry are actually engaged 
in dynamo design.; or the proportion of all the electrical 
engineers in the world who are so engaged. Excluding the 
lower grades of draughtsmen who are only paid to draw, 
and for whom it would be a presumption to think in office 
hours, would not 2 per cent. be too high ? You very per- 
tinently remark that no one wants newly-fledged dynamo 
designers. And how much time is spent on dynamo design 
in lecture rooms? I believe a good deal; perhaps rather 
too much. It is a tempting subject for the teacher—almost 
illimitable. But if at the most, say, 5 per cent. of the 
students in after life will have to design dynamos, of wha 


_ use then is all this teaching? An engineer will be much 


better able to criticise, to be responsible for, and perhaps to 
superintend the repair of a dynamo if he has a general 
acquaintance with the principles on which it is built. 

The student should not be discouraged by dz dy; it is 
only a clumsy way of expressing how things work. They do 
not really work like that, but mathematicians employ unfor- 
tunate language, and this difficulty cannot be avoided for 
the present. The worse tangle the mathematician gets into, 
the more plainly he confesses the poverty of his mode of 
expressing his ideas, The student may be sorry for the 
teacher and for himself, but he must not despise mathematics. 
No mathematician in the world could describe all that 
happens at an ordinary mill sluice, but an average engineer 
can make himself master of all that is necessary to know 
about it. It is an immense comfort to reflect that no one 
has calculated the force of the blow of a hammer with any 
pretensions to accuracy. 


“ A Student ” deserves more help than I can give him. 
Most of his difficulties may be explained satisfactorily, and 
some remain as telling criticisms of his teachers.’ If his 
ability to write an interesting article is an indication of 
his technical training, it speaks well for him and for his 
college. : 


Alex. P. Trotter. 


Tt was with considerable interest that I read the con- 


tribution to your valuable journal by “ A Student” on “ The 
Difficulties that Students of Electrical Engineering meet 
with.” I quite agree with the majority of his remarks, 
especially the one where he states there is a want of com- 
bination of theory and practice, but his idea of the remedy 
does not meet with my approval. Personally, I believe the 
practice of sending sons to college before works is bad; it is 
possible to learn practice without theory, as is proved by the 
excellence of the work turned’ out by the average British 
workman, but it’is absolutely impossible for 99 per cent. of 
the students to learn theory properly without practice ; they 
do not seem. able to really grasp it, and the consequence is 
that because it has failed to make any great impression on 
their minds, they are unable to apply it to practice, and they 
soon forget what they have learnt. -As manager of a large 
firm of engineers, I am, naturally, asked: by parents who intend 
making their sons engineers, whether-they ought to send 
them to a college, and I always say “ No, send him through 
some good works for a few years, anid after that time, if he 
has a strong inclination to go to college, send him to. one ; 
but whether he goes to college or not, he-must study bard 
during his spare time wliile at the works,” I firmly believe 
that many men would be better. engineers if they had 
reversed their order of training. At the same time it is not 
necessary in nine cases out of 10 for an engineer to receive 4 
college training, as the man who will not stick to study in 
his spare time before going to college, will not do himself 
any good by going to college, but, on the contrary will 
come away with so much time lost. EP 
er. 


P.S.—Although your correspondent implies that he is a 
student I am not inclined to believe it, as there are several 
passages in his article that give me the impression that he is 
rather beyond a student ; but, of course, 1 may be wrong in 
my surmise, in which case he is one who need have no fear 
of his future. 


Tramear Brakes. e 


The subject of efficient’ “Tramcar Brakes” has been 
forced to the attention of tramway engineers and corporations, 
owing to the great number of accidents which have recently 
occurred, due to lack of foresight on the part of tramway 
engineers and others, who were too slow to take heed of 
good advice and warning, as to what would be the conse- 
quences of not having tramcars properly equipped with that 
most important appliance (an efficient emergency brake). 
If tramway engineers, general managers of tramways, and 
up-to-date Corporations will peruse my article (viz., “ Cor- 
poration Tramways and Emergency Brakes,” in the issue of 
this paper of March 28th, this year, pages 504 and 505), 
they will on reading it, come to the conclusion that there 
was at least one individual who had an eye on the future, 
and who was sufficiently up-to-date to foresee the disastrous 
results of not adopting an “ Efficient Emergency Brake.” 

In my first paragraph of that letter I predicted what 
would (and did) surely happen ; since that letter appeared 
over six months ago, there has occurred a number of very 
serious and fatal accidents. 

_I may here state once ‘more that I have tested dozens of 
brakes both in the United States and this country (covering 
over five years technical and tramway engineering experience, 
&c.), and have found that only one brake approaches the 
“ideal,” and that is the Pneumatic Slipper Brake, of Messrs. 
Hewitt & Rhodes ; its great advantages I set forth in the 
issue of March 28th, 1902. _ I claim credit for (over six 
months ago) advising all persons interested in tramways, 
also the Board of Trade what to do. It is about time that 
the Board of Trade took stringent measures to prevent 
accidents with their serious consequences (no matter what- 
ever the cost of equipment). Laka 
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The brake of Messrs. Hewitt & Rhodes is instantaneous 
in its action, and brings a car going at a speed of 10 to 15 
miles an hour and upwards, to rest in the space of a com- 
paratively few -feet. Prevention is better than cure, and 
once again I warn tramway officials and others to equip 
their cars with a good, reliable, and efficient emergency brake. 
The. time will come when they will have to do so, and it is 
the best policy to invest the capital now on brakes (which is 
a cheap investment) rather than be forced to adopt them 
after some serious accident has happened, in which they will 
have to pay both for brakes and damages as well. I think 
the Board of Trade have been very slow indeed in not 
haviug given this all-important subject thorough investiga- 
tion long before this chapter of accidents had occurred. 
Some of the so-called “emergency brakes” are not worth 
the name of brake, and are only death traps. It might not 
be a waste of time for farsighted Corporation Committees to 
also peruse my article on “Tramway Management and 
Finance,” issue of ExnecrricaL Review of April .11th, 


1902, pages 587 and 588. 


Wm. R. Bowker, 
Lecturer on Physics and Electrical Engincering, 
Physics Laboratory, 
Municipal Technical School, Halifax. 


The recent articles and correspondence in the EL. evTRICAL 
ReEvrew on the above subject seem to me to entirely over- 
look the existence of a magnetic track brake, and the advan- 
tages to be gained by its use. 

The brake I refer to consists of a double track shoe, 
wound as an electro-magnet, which, when energised by 
current, produced by the car motors acting as generators, is 
attracted to and grips the rail by magnetic force, the 
resultant drag and downward pull actuating a system of 
levers which apply ordinary shoes to the car wheels. This 
has a combined braking effect, greatly in excess of any 
known form of hand or power brake yet devised for cars, 
consisting of four distinct braking effects as follows :— 

. 1. The retardation caused by a positive and constant load 
on the motors whilst acting as generators. 2s 

- 2. The retardation caused by the friction of the track 
shoes and the rails. . 

3. The maximum retardation possible of the car wheels, 
caused by the drag of the track shoes acting through levers 
on the wheel brake shoes. 

4, An increased downward pressure of the wheels caused by 
the downward pull of the magnets. 

The ordinary slipper brake, worked whether by hand or 
power, is well known to be entirely wrong in principle, for 
if it were carried to its extreme limits, the car would become 
entirely borne by the track shoes in contact with the rails, 
an effect which is obviously far less efficient than a brake 
which acts on the wheels without causing them to skid, and 
which actually helps them to obtain a greater hold of the 
rail. 
As an emergency brake, nothing could excel it, as the 
greater the speed of the car, the more effective the action of 
the brake. The brake can also be applied to its maximum 
power, whatever the condition of the rail, as should the rail 
be dry and sandy, the drag of the shoes is at its greatest; 
when the rail is greasy, the drag is consequently slightly 
less, and the wheels are retarded with a slightly less effect ; 
in both cases it being impossible for the wheels to skid. 
When it comes to a question of operation the case is very 
simple, the driver has not a multiplicity of wheels or levers 
in front of him to confuse him, as in the case of ordinary 
slipper brakes, the magnetic brake being applicable to any 
controller that has braking points; the main controller 
handle is simply continued in its backward motion from 
full on to off, on to the several braking points, an operation 
requiring one motion, and some two seconds at most to. 
perform, the car being brought to a stop in Jess time than it 
takes to apply the slipper brake. It is scarcely possible for it to 
fail in action, as owing to its simplicity of operation, it is a 


~ good brake to use for service stops ; it being so used makes 
- it always ready for use in descending an incline, or in 


case of emergency. There is also no strain on the motors 
being used in connection with it, as the current required to 


energise the magnets in descending an inclin: 1 in 13 at 
four or five miles per hour is only 10 amperes. 

Another feature is its adaptability to bogie cars, this 
class of car being left entirely alone by inventors of 
mechanical track brakes, whereas the magnetic track brake 
can be fitted to either single, maximum traction or equal 
wheel trucks. 

I give below four examples of what can be done ag 
emergency-stops with the magnetic track brake with both a 


| Distance 


Running travelledfrom; Time Con- 
ed, commencem’nt| taken Type of Track dition 
miles per [of switching off} to car. a of 
hour. full power, stop. track, 
to dead stop. | 
| 
15 mp.h.; 24 yards | 4+ sec. Truck Level. ~- Dry 
20 m.p.h. | 45 yards 72 sec, Truck 1 in 134, down) Dry 
| grade. } 
13 m.p.h. 32 yards 4% sec. | Bogie, four Level. Dry 
| motors. | . 
22 m.p.h, | 55 yards 63 sec. | Bogie, four 1 in 133, down Dry 
| motors. . grade. | 


single truck car having two mctors and a bogie car having 
four motors. 
G. R. W. Roberts. 
Newcastle-on-Tyne. 


Having had considerable experience in a city with several 
gradients of 1 in 10, and many between that grade and 1 in 


15, I should like to express my perfect satisfaction with the’ 


hand-applied tyge of track brake. About 200 cars are 
equipped with three brakes, viz., wheel brake (ordinary hand 
brake), rheostat electric brake, and a track brake. The 
practice is to apply the track brake at the brow of any hill 
steeper than 1 in 13, so that the car is considerably retarded, 
and to adjust the speed by means of the rheostat electric 
brake. In the event of the electric brake failing, the wheel 
brake may be used in conjunction with the track brake with 
equal effect, although greater exertion is required on the part 
of the driver, and there is greater liability to skid the wheels. 


‘In the event of the Jatter contingency, it only requires 


another half turn of the track-brake handle to bring the 
car to “ dead slow.” 

In regard to the power of the unaided track brake, I have 
brought a 9-ton car to a standstill in 60 yards on a grade 
varying from 1 in 10 to 1 in 12 after obtaining a speed of 
18 miles per hour. The wood blocks have a bearing surface 
of 18 in. x 2in. They are of poplar wood, with eight 


holes drilled in the bearing side. Alternate holes are plugged - 


with oak plugs and a mixture of resin and sand. 

Although the system of which I write has been operated 
electrically for two years, and has a route mileage of over 
25 miles, it still preserves a clean sheet as far as runaway 
accidents are concerned. This is mainly due, I believe, to 
the intelligent use of the hand-applied track brake by well- 
trained drivers. 


October 18th, 1902. 


Assistant Manager. 


As I am a tramcar driver and have had experience with 
several classes of brakes, 1 thought it might be interesting to 
your readers to give my experiences. ~ 

To drive an electric car, we will say from 8 to 10 hours 
per day, and to use the handbrake only, I find it takes a man 


‘of unusual strength to finish his day’s work, and not feel 


fatigued afterwards ; sometimes we have to work overtime. 
It is then that we drivers feel done up, especially if the rail 
has been skiddy, which gives us ‘twice the amount of work 
required on a fine day. We can hardly walk home, we fcel 
that tired out. , 

We have so many operations to perform at the same time, 
when the risk of an accident occurs, and we are so stiff and 
cramped by only using our ratchet brake continually, that 
the accident occurs before we know where we are. 

The thing I cannot understand at the present day is that 
we have discarded brute force (viz., horse cars), and yet the 
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driver is left. with the old-fashioned brake that was qnite 
suitable for the horse trams. 

Why can’t someone bring out a patent that 
will connect the handbrake and air slipper brake 
together, thus making the work of the driver ever so 
much easier, with twice the control over the car that he has 
at the present time. 

I have used the air slipper brake several times during the 
time I have worked on an electric car, and I find, and can 
honestly say, that it has saved me many an accident that 
wonld have occurred if I h»d not had one on my car, as the 
jandbr: ke on some occasions will not act properly when you 
are placed in a diffienlt position. 

And if the air brake was connected in some way to the 

handbrake, it weuld be twice as easy to stop a car, and also 
give the driver more control over an electriccar. The driver 
then would be able to stop his car at any time, thus making 
the public confident in trusting themselves altogether to the 
driver. 
I wi-h we could have a wheelbrake put on by air pressnre 
and attached to the air-slipper brake, as it weuld 
lighten the duties“ of the driver so that he would 
be able to stop his car, and feel confident of doing so at the 
same time. If the air brake was so arranged as to be 
brought into operation with the wheel brake, and on turning 
the handle further round the slipper brake was brought into 
operation, we should then have the very best combination to 
avoid accidents, and certainly very much easier duties for 
the drivers, and more control over the car. 

As this is not only ‘my opinion, but the universal opinion 
among tram drivers, we are pleased that the brake question 
is likely to be fully inquired into by people having the 
power in tramway matters. Other drivers may also write, 


offering better opinions, no donbt. 
Driver. 


Mr. Ogden disagrees with me in recommending a use for 
the Sp'ucer type of brake because a more recent type 
exists, 

I saw the first Spencer brake that was made tested at Brad- 
ford in 1898 on a gradient about 1 in 14. The Corporation 
had shortly hefore made very severe tests on other brakes at the 
same place. I also tested the same make of brake at 
Norwich two years afterwards, and was unable to stop the 
car altogether even on a slight gradient. 

The ordinary handbrake, regularly inspected and ad- 
justed, is, I consider, the. best brake for general use. It 
has, however, a limited factor «f safety for any strain that is 
thrown on it, and by using it on steep grad‘ents, as 1 in 11, 
we are reducing the facter of safety at a time when we 
require it most. 2 

By using the slipper as I suggest, less strain is thrown on 
the hand-brake, and the slipper brake is in a position for 
immediate application if it is required to apply it more 
strongly. 

[ quite allow that a competert driver (no others should 
ever handle a car carrying passengers on a bad hill) can 
descend « hill using the hand-brake alone, But have net 
many bad accidents cccurred from his being unable to do so 
on one occasion ?- : 

As hills requiring the track brake do not form the whole 


of any system, and as the slipper only requires to be 


moderately applied, the wear would not be so very great. 
In my article, wishing it to be as short as possible, I only 


described a controller without. rheosiatic br+ke, althengh [ 


afterwards spoke of the electric brake, meaning a rheostatic 
brake. Of course with a controller fitted with rheostatic 
brake, the emergency electric brake is applied with the left 
hand with the same movement that cuts « ff power. 


H. B. Phillimore. 


Notes on the Practical Working of Rotary Converters. 


The uble article by Mr. Salter upon the above subject, 
which appeared in your issue of Octoher 17th, is of special 
interest at the present time, when the economical handling 
ot the “ conversion” side of a polyphase and direct current 
combined system is of such importance. ~ There is, perhaps, 
rather a tendency with many engineers to “funk” the use 


of the rotary converter, and te plump straight away for the 
less exacting, though less efficient motor-generator. When, 
however, a machine is required for flexibility of conversion 
on either side of the system, it isa question whether the 

synchronous motor-generator is not more suited for the work. — 
Take the case under consideration in the article. For satis- 
factory working when being driven from the direct current 
side, in order to overcome the demagnetising effect of the 
alternating side upon the common field, the rotary has to 
be separately excited. The method employed for accom- 
plishing this with a small motor-generator, which automatic- 
ally varies the field strength, is certainly very ingenious, and 
no doubt works very well, but it means an extra running 
unit, and constitutes another item of expense in the equip- 
ment. Then again, the conversion to alternating current 
baving been made, there are the step-up transformers at the 


. Station to be reckoned before transmission to the sub-station 


is possible, these latter being necessary also to step down the 
high tension generator pressure for driving the rotary at the 
station from the usual, or alternating side. ; 

Suppose, now, that a synchronous motor-generator had 
been used, with the alternator side working at the same 
high tension pressure as the station generator. In the first 
place, the transformers at the station would have been dis- 
pensed with. Then, as there would be no common field to be 
demagnetised, the separate exciting set would not be required. 
The exciting current for the alternator field could be 
furnished from the direct current side of the machine itself, 
and the set would then be quite independent. Moreover, 
when running as a direct-current generator, it would not 
have the same tendency to take more than its share of 
the load that a rotary has when in parallel with the low- 
tersion bus-bars. The system, mentioned in the article, of 
lighting the sub-stations by alternating current shows what 
can be done in that way successfully, and even with such 
a low periodicity as is used for tramway work. — 


Douglas Kelleway. 
Electricity Works, Folkestone. 


Mechanical Engineers for Electric Generating Stations. 


When I wrote my first letter to you advocating the 
employment of mechanical engineers as shift engineers in 
central stations, I did so hoping that experienced central 
station engineers would favour us by giving their opinions ° 
on the subject, but so far only shift station attendants have 
done £0. 

One of the latest to “enter the arena” is “A.J. E.E.,” with 
only three years’ experience, who states in the opening para- 
graph of his letter that he is unable to follow the arguments. 
The remainder of his letter fully supports the statement. 

My contention is that properly qualified mechanical engi- 
neers with electrical experience should be the only ones 
allowed to take responsible charge of the shifts, as the 
majority of the present so-called shift engineers are in- 
competent. 

An ordinary unbiassed mind will see at once that the latter 
are not fitted by training or experience to have the superin- 
tendence of valuable boilers, engines, &c. 

Let us look at a typical so-called shift engineer. He is 
generally a young man, who, having had one or two years 
as a junior in a station, is appointed to take charge of a 
shift at wages from 20s, to 25s. per week. 

At the station are engine drivers and stokers who have 
had perhaps 20 years’ experience, an:i whore wages are from 
10s. to 15s, per week more than his. 

Now, Sir, I ask is it common sense to say that this shift 
engineer bas real charge of the running of the plant? I 
reply it is absurd on the face of it, as he is quite in the hands 
of the workmen, depending entirely on their experience. If 
the men are incompetent also, Heaven help that station ! 

Now, this glorified labourer (for he is neither a mechanical 
or electrical engineer, nor can he claim to be a switchboard 
attendant, engine driver or stoker) who tries to cover his 
want of practical knowledge with a very thin veneer of 
technical knowledge, labours under a misapprehension if he 
thinks that he really has.charge of the shift. _ 

No chief engineer would for 3 moment leave the station in 
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charge of such an one, if the efficient running of the plant 
depended upon his knowledge and experience. 

‘It is, as a friend of mine said :—“ We chief engineers 
must have someone to nominally take charge of the 
shifts. We cannot afford to pay the wages of a 

ualified engineer, so we are compelled to put up with 
these others. We can, however, as a rule, depend 
upon the other workmen on the shifts.’ I cannot 
help thinking that this is a deplorable state for a station to 
be in, and it is the state of hundreds of stations. I maintain 
that it is against the best interests of the undertaking to 
employ such men as I have described, to take charge of the 
shifts. 

In the station in which “ A.J.E.E.” has been employed, 
they seem to have run the plant in a very loose manner, for 
their figures had to tell them something was wrong, 
then they routed out the cause. Routed out the cause! 
What a groping in the dark that expression suggests ! Now 
with a regular system of tests, faults are discovered and 
localised, thus saving the blind routing-out process. 

Although your correspondent says he is ‘an assistant to 
a consulting engineer with over 30 stations under his con- 
trol,” I do not accept that as evidence that he is an engineer, 
or that he is possessed of much practical knowledge or 
experience. 

“A Shift Eogineer” commences his letter with a most 
inapt comparison, and then goes on to say that my experi- 
ence is narrow. I can only say that, as I have had pro- 
bably at least five times the number of years’ experience that 
he has, other things being equal, his experience is narrower 
than mine in that proportion. The statement I made that 
the shift engineer is not allowed to handle the engines is 
quite correct ; yonr correspondent’s addition :—“ And the 
engines are nxt allowed to handle the shift engineers” is 
trifling and stupid. 

There are at least two reasons why the shift engineer is 
not allowed to handle the engines :— 

1. Because the engine drivers are engaged for that 


_ purpose. 


2. Because not 1 in 20 so-called shift engineers is capable 
of properly doing so. 

I have replied to the “ logical outcome” portion of your 
correspondent’s letterabove. To “ F. R.C. R.” I commend 
the first paragraph of “A Shift Engineer’s” letter. As I 
do not propose writing you again on the above subject, may 
I say that I quite agree with “A University Lecturer” 
when he states, in his article on “The Difficulties that 
Lecturers on Electrical Engineering meet with,” that there 
is “ a crying demand for the immediate action of either the 


‘Institution or the Board of Trade to make some sort of 


official certificate compulsory for the would-be electrical 
engineer.” What a wholesale scrapping of so-called shift 
engineers there would be if a certificate of competency were 
compulsory ! 

Albert E. Vezey, A-M.I.M.E. 


BUSINESS NOTES. 


Reported Battery Combine.—There is an American 
report in the press to the effect that an international combination 
has been formed in the storage battery business which, for all 
practical purposes, will control the patents and the manufacture of 
storage batteries in the United States, Hagland and the Continent. 


Electrical Trades Union.—The first meeting of the 
session of the Leicester branch of the Electrical Trades Union was 
held on Friday evening, and took the form of a _ concert. 
The programme for this winter’s session includes lectures 
on special systems of wiring, transformers, electric glow lamps, 
instruments, repairs, and electric tramways. 


Foreign Electrical Imports.—The Board of Trade 
returns for September last show that the imports of foreign elec- 
trical goods and apparatus into this country attained a value during 
the past month of £47,588, as compared with £57,388 in August 
last. and £46,651 in September, 1901. So faras the year has gone, 
there has been a noticeable shrinkag: in these imports, the total 
for the nine months ending with September last having amounted 
to only £514,255, which compares with £683,820 in the correspond- 
mg period of last year and £794,699 in the first nine months of 


Electrical Wares Exported, 
WEEK ENDING Oct 22np, 1901. | WEEK ENDING OcT. 1909, 


Alexandria. Teleg. mat. Value £123 Aden... Value 
Amsterdam .. 305 Alexandria .. 198 
Bangkok .. ee 90 Amsterdam .. 123 
Caicutta . 1,470 Bombay in 959 
Teleg. cable .. Buenos Ayres 
Cape Town .. Caicutta 363 
Fe Teleg. sundries .. 106 a Teleg. wire 555 
Copenhagen. Teleg. wire .. 248 Coatzacoa'cos. Teleg. apparatus 35 
Flushing .. oe ee ee 13 Copenhagen. Teleg. cable 120 
Gothenburg. Teleg. wire oo 44 Durban ee oe 146 
Hamburg .. ee ee 11 | East London 
Hong Kong.. Fremantle .. 866 
Melbourne-.. 43 Teleg. mat. .. 96 
Nagasaki... ee 1560 Halifax oe ee 47 
Penang. Teleg.mat. .. pe 58 ” Teleg. mat. 72 
Port Chalmers... en 720.' Hong Kong.. 1,080 
Rotterdam. Teleg. wire — .. 26 Kobe.. ee ee os 
Stockholm, Teleg. cable Malta se ee 
pie Teleg. wire 60 Melbourne .. 
Yokohama .. 2,162 Otago 48 
Perth .. 783 

Port Elizabeth 541 

| Riode Janeiro .. 

Teleg.mat. .. 

| Rotterdam. Teleg. mat. 180 


| St. Petersburg. Teleg. mat. .. 390 
Teleg. wire .. 


Shanghai 37 

~ | Singapore 59 

Sydney ie ae 

Vigo. Teleg. apparatus 750 

Zanzibar. Teleg. mat... 60 

Total .. £10,668 Total .. £10,196 


Foreign Transhipped. 


| Gothenburg. Elec. appa. Value £30 


Dowsing Circular Radiators.—The Dowsing Radiant 
Heat Co. are bringing out a number of new types of their patent 
luminous electric radiators, and amongst others, a circular type 
suitable for placing in the centre of a room. In addition to the 
ordinary system of heating by means of powerful radiators, the top 
of this radiator is made removable, so that a dish containing food 
can be warmed from the heated and ascending air. A portion also 


of tke heat radiated from the lamps is thrown on the dish. The 


company claim that their special form of reflector, which reflects 
heat rays away from the lamps, and diffuses them, and at the same 
time forms a chamber for heated air, is quite successful in heating 
and cooking apparatus, as is shown by the electrical roaster now in 
use at the Brighton Electrical Exhibition. The illustration above 
shows the new type of circular radiator, which is handsomely 
fiuished. 


Destructor Plants.—The Horsfall Destructor Co., 
Ltd., have, within the past few weeks, received orders from the 
Bradford Corporation for a destructor plant to deal with 120 tons 
per day; from the Corporation of Swansea for a plant to deal with 
75 tons per day; and from the Corporation of West Hartlepool for 
a plant to deal with 60 tons per day. The last-named plant is an 
extension of the existing “ Horsfall” destructor, which has given 
very satisfactory results. 
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Stoneware Conduits.— The Ames Crosta 
Sanitary Engireering Co., of City Chambers, South Parade, 
Nottingham, have placed before us a coloured show list of their 

tent stoneware conduits for electric cables. The Ames conduits 
are circular in section, externally similar to an ordinary pipe, 
with the interior divided by partitions into any required 
number of cable ways; a suifable space is left at the invert for a 
waterway to drain away any water or moisture that may find its 


Secrion THROUGH JOINT. 


way into the conduit, and a sufficient distance is allowed between 
the partitions at the joints to permit of any leakage falling to the 
invert, so that the cable ways may be kept perfectly dry. By means 
of the patent self-centring join* a true invert and perfect continuity 
of the partitious and ways are ensured. The joint can be made 
with clay or cement,the same as for ordinary drain pipes, or a 
“Stanford” or patent joint may.be used. The makers supply bell 
mouths or other special forms for draw boxes. 


Motor Contract.—The Electric Construction Co., Ltd., 
has bren successful in securing the order for 59 motors for the 
small-arms factory at Ishapur, for which a specification was recently 
issued by his Majesty’s Government. 


N.B. Station Hotel, Edinburgh.—An important 
installation of electric light, inter-communication telephones, bells 
and telephones from sitting-rooms and bedrooms, fire alarms, heat- 
ing, power, and ventilating circuits, bas been carried out at this hotel 
by Messrs. Jas. Gray & Son, of 85, George Street, Edinburgh. An 
idea of the magnitude of the installation may be gained from the 
following details :—The switchboards have four separate supplies for 
lighting from the Corporation mains, at 230 volts pressure, and two 
separate supplies for power at 460 volts pressure. There aré over 
20 fans and blowers in the building, and eight elevators, all worked 
by electric power. The weight of the main cable between the Cor- 
poration supply (which passes the front of the building) and the 
main switchboard in the basement is over 4 tons. Over 100 miles 
of cable and wire have been used in the building, representing 
something like 20 tons of copper. The main and sub-main cables are 
concentric, lead-covered and steel armoured, and all branch wires 
are enclosed in screwed malleable iron tube, the length of which is 
over 60 miles. There are over 5,000 incandescent lamps used on 


the installation, which is one of the largest which has been installed 


in any building in Britain. It is not surprising to learn that it has 
taken fully three years to execute the work. 


New Magazine.—We have received an advance copy of 
the first number of the Magazine of Commerce, a shilling illustrated 
monthly for men of affairs. It is published by the Magazine of 
Commerce, Ltd., of 72, Coleman Street, E.C., and contains a remarkable 
quantity of interesting and instructive matter relating to home and 
foreign industry and commercial questions generally. There are some 
first class plates and numerous photographs of industrial leaders. 
Tfit maintains the standard set up in its first number it should have 
“a good run.” 


Correction,—In our article on ‘“ Continental Electrical 
Industry ” last week, in the reference to the Telephone (Berliner) 
Works Co., of Hanover, it was stated that “this unsatisfactory 
position .... is due... . partly to direct losses incurred by the 
foreign branch.” This should read a foreign branch, as there are 
several of them. It, of course, does not refer to the British branch 
of the company. 


Bankruptcy Proceedings.— At Bankiuptcy 
Court on October 14th, David Roberts, electrical engineer, of 
Normanton Road, Derby, ‘appeared for his adjuurned public 
examination. The Official Receiver stated that it had come to his 
knowledge since the previous examination that the debtor had a 
patent which he had not disclosed, and the bankrupt replied that 
be had an interest in a patent a long time ago, but it was only 
conditional), and he lost it because he could nct fulfil the conditions. 
It was a steam turbine, and it was taken out in the joint names of 
Mr. Whitcher and himself. He (the debtor) made models of the 
turbine, which were not satisfactory, and as he could not fulfil the 
conditions of the agreen.ent, he lost it. He was not aware that his 
father-in-law had offered money for this patent ; he was surprised 
if he had, because it was of no value to him. Debtor added that he 
ad disclosed all his other assets, and that he had lost his interest in 
the turbine because the time had expired according to the agree- 
ment. The examination was closed. 


Combination Wall and Table Telephone.—We 
recentlv drew attention to a novel form of electric light fitting, the 
raison d’étre of which was the practical convenience and commercial 
value of a device which can be made to serve many purposes, so 
that a trader can carry a small stock, and yet be able to meet a large 
range of requirements. Precisely the same reasons have led to the 


evolution of the simple combiuation telephone set which is illus- 
trated herewith. In one view (fig. 1) the apparatus constitutes a 
very neat wall telephone station, complete with buzzer, call button, 
and speaking key. The case is hinged, so that it can readily be 


swung open for inspection of the interior, and the holes for the 
leads are all ready drilled in the back. With the aid of a screw- 
driver, the addition of a single small metal part (a pillar), and the 
expenditure of less than one minute in time, the set is converted 
into the handsome table set shown in fig. 2. Comment is needless. 
The set wis devised, and is being placed on the market, by the 
Berliner Telephone Manufacturing Co., of 117, Queen Victoria 
Street, E.C. 


Fire Alarm Test.—A working test of the .May-Oatway 
automatic fire alarm was recently carried out at Messrs. Hunter, 
Barr & Co.’s new warehouse in Queen Street, Glasgow. The test 
was perfectly successful, the first alarm being given in 20 seconds 
from the time of lighting the fire, and the first detachment of 
the Fire Brigade arriving in 2 min. 50: sec. from the signal. 


Catalogues and Lists—An illustrated brochure has 
just been issued by the WzsTinaHousE Brake Co. descriptive of a 
type of: buffer-coupling which has been in use now for some years 
on a number of vehicles in America and Canada. It is made in two 
forms, one to transmit both pulls and pushes—the American prac- 
tice—the other for use with side buffers on the ordinary European 
system, to transmit pulls «nly. The special feature of the gear is 
the utilisation of frictional resis:ances to dissipate the force of 
heavy shocks, instead of sturing the force to cause an equal recoil. 
How well this result has been attained may be judged from the fact 
that, while it takes a force of 140,000 lbs. to fully compress the 

ush-and-pull type gear, the reactive effort is less than 6,000 }ba. 

he friction apparatus consists of eight V-shaped iron bars, working 
in grooves on the inner surface of the cylinder which co::tains the 
mechauism; only fairly heavy shocks affect this part of the 
apparatus, the spriugs having to be first comprissed to a definite 
extent. Thus the wear of the friction bars is greatly decreased. 
The gear can be fitted to any type of railway wagon. The diffi- 
culties of starting heavy trains without injury to ordinary draft 
gear are said to be overcome with the friction draft gear. 

Messrs. Davip Brown & Sons, of East Parade, Huddersfield, 
have sent us a pamphlet describing and very neatly illustiating 
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their “ Chicago” rawhide gearing. These pinions are very largely 
used by engineering firms, chiefly on electric motors, The British 
“Chicago Rawhide” Manufacturing Co. have ceased making raw- 
hide gear wheels, finished rawhide blanks, other and gears, and 
have tia isferred this branch of their business to Messrs. Brown. 

A new and revised catalogue of cheap electric gauges and testing 
sets has been issued by Mussrs. EversHep & Lrp., of 
110, Cannon Street, H.C. The Evershed patent testing sets (1900 
pattern) are described and priced in a separate circular. 

A pamphlet and list received from the Twin Tus ENGINEERING 
Co., of 47, Hatton Garden, E.C., describes the “ Gleaner,” a feed 
water-heater designed to utilise to the utmost the heat contained 
in exhaust or live steam for heating water. The essence of the 
apparatus lies in the arrangement of the tubes, which are U-shaped, 
and are perfectly free to expand, while offering the largest possible 
amount of heating surface. Hither steam or water can be passed 
through the tubes with equal facility. A “Twin Tube” steam 
trap, on tne principle of the B»wdon tube, is also described in a 
leaflet. This is a highly ingenious device, depending for its action 
upon internal pressur: zenerated by the heat of the steam within a 
~ tube permanently sealed at both ends. 

Mussrs. Crompton & Co., Lrp., are issuing fortnightly steck lists 
ye electrical plant which they hold in readiness for immediate 

ivery. 

Lists of single-throw quick-break knife switches, and one relating 
to anew design of I.T.. circuit-breaker for the protection of car 
equipments. have come io hand from Mxssrs. R. W. BuacKWELL 
AND Co., Lp. 

The Iron Works, Lrp., of Stroud, Gloucester, have 
brought out a capital catalogue of the Dudbridge gas and oil engines 
and gas producing plants, containing a number of excellent illus- 
trations. 

A copy of the tenth edition of their catalogue and treatise on 
“The Economical Transmission of Power” has been sent to us by 
the UnBRBaKABLE PULLEY anD Mint Gzarine Co., Lrp., of Lower 
Gorton, Manchester. It discusses the general arrangement of 
shafting, couplings, loose collars, bearings, toothed wheels, belts 
and ropes, pulleys, clutcies, erection and lubrication. 


Trade Announcements,—We are informed that Mr. 
W. N. Furniss has joined the tchnical staff of the Pearson Fire 
Alarm System, Ltd., and that i: future he and Mr. G. B. Bowell 
will act as joint electrical enginec:s to the company. This addition 
to the managing electrical staff h.s been necessitated by the rapid 
extension of the system. 

Messrs. Le Carbone a:nounce iLat they have removed to 17, 
Water Lane, London, E.C. 

Messrs. Thomas Bolton & Sons., L'd , have removed their London 
offices from 90, Cannon Street, to 110, Cannon Street, E.C. 

We are informed that Mr. B. T. Oubridge is no longer connected 
with the Electrical Co., Ltd. 

Liquidation.—A_ petition for the winding-up of the 
Electric Lighting Beards (British Manufacturing Co.), Ltd., 
presented by De Grelle, Houdret & Co., of London, and Sturm and 
Co., of Vienna, creditoi 3, is to be heard in London on October 28th. 


Punkahs.—The Indian Government has ordered from 
Punkahs, Ltd., Lond: a, a large number of Baildon’s mechanical 
punkahs for use in the Imperial Secretariat, Calcutta. It is expected 
that after the Delhi Ducbar the same make of punkah will be ordered 
for the Indian barrack . : 


Book Received. —“The Glasgow and West of Scotland 
Technical College Ann aal Report for 1902.” Glasgow: The G. and 
W. of 8. Technical Col lege. 


New Concentric Lampholder.—We have received from 
Mr. D. R. Broadbent, of 5, Albert Street, S.W., samples of a novel 
and useful lampholder for concentric-wired systems. Owners of 
such systems labour under the disadvantage of having to use lamps 
with special concentric caps, to fit the concentric holders; by a 
simple addition to the ordinary bayonet-socket lampholder, Mr. 
Broadbent has rendered it available for use on concentric systems, 
so that any ordinary bayonet lamp whatever can be used. The 
advantages of this improvement are obvious. 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.—The B, of 'T. has warned the T.C. that the 
prov. electric lighting order will be revoked unless active steps are 
taken to carry it out. 


Ashford (Kent),—The U.D.C. on October 14th held 
aspecial meeting to discuss the electric light question. It was 
reported that both Edmundson’s Corporation and the General 
Electric Co. were quite prepared to accept the agreement drawn up 
by Mr. Medhurst, the Council’s consulting electrical engineer, as 
aménded,.so as to protect the Council’s interests, by the clerk. It 
was eventually decided that the Council should endeavour to enter 
into a contract to instal the electric light and generally proceed on 
the lines suggested by Mr. Medhurst. 

Belfast.—It is reported that in a short. time the well- 
known shipbuilding firm of Harland & Wolff, of Belfast, will equip 
the whole of its works for operation by electric power, and that the 
order for the supply of the necessary electrical machinery has been 
placed with the Lahmeyer Co., of Frankfort-on-the-Main. The 
Frankfurter Zeitung, which is the authority for the report, states 
that the electrical equipment will comprise two double-current 
generators, each of 2,360 u.P., and an alternator of 1,130 u.P. 


Bracebridge.—The Committee of Visitors of Brace. 
bridge Asylum has decided to engage an expert, to advise the 
ya pete as to the cost of establishing electricity works at the 
Asylum. 


Bradford,—Last week the chairman, Mr. J. P. Moor. 
house, and deputy-chairman, Mr. C. E. Dowson, laid memorial 
stones in connection with extensions of the Valley Road electrigi 
works. This station was designed in 1900 by Mr. R. A. Chattock 
to meet and to forestall the rapidly increasing demand, and ig to 
contain five generating sets of a total capacity of 10,000 HP. One 
of these is nearly ready for running, and asecord is well forward, 
The ceremony above mentioned related to the secund section of the 
works, which has been commenced ; unfortunately, the city elec. 
trical engineer, Mr. R. A. Chattock, was unable to attend, through 
illness. The old station, which contains plant of 7,500 H P., is loaded 
up to its full capacity. 

Iucluded ia the Bill which the T.C. propoies to promote in the 
eusuing session of Parliament, are provisions to enable the Corpora- 
tion to charge for the provision of stand-by plant at the electricity 
works; to provide for electric motors on hire being privileged 
from distress ; aud to constract four.additional lines of electric tram- 
ways. 


Bridgend.—Sanction has been received from the L.G.B, 
to borrow £6,680 for electrical purposes. 


Bridgwater.—The T.C. on October 16th decided to give 
its consent to a prov. order being granted by the B. of T. to the 
Bridgwater and District Electric Supply and Traction Co., Ltd., 
authorising it to construct works, and to supply electricity within 
the borough, 


Brighton.—In view of the new generating station at 
Southwick being on the south side of Shoreham Harbour, the com- 
mittee has had under consideration the proposal to construct a cast- 
iron tube 7 ft. in diameter under the harbour for the purpose of 
carrying the cables, and also as a means of access for the employés, 
instead of tueir using the ferry. It is proposed that a 10-ft. shaft 
be sunk on either side to a depth of 42 ft., and the bottoms con- 
nected wito a 7-ft. tunnel, spiral staircases being provided at each 
end ; the estimated total cost is £6,000. The Council ordered that 
tne necessary bore holes be sunk to ascertain the nature of the soil to 
be enccuatered. 

At the meeting of the T.C. on October 16th, the recommendations 
to appiy for powers tu extend the area of supply to 13 outlying 
parishes, and to improve the lighting of the Aquarium entrance, 
which were mentioned in the Etzcrrican Review last week, were 
adopted. 

The electrical exhibition being held in the Aquarium has beens 
great financial success, having been visited by no less than 34,593 
people in the first 12 days. The Corporation has decided to 
continue it until to-morrow. 


Brussels.—The Lighting Committee of the Communal 
Council is about to consider a project for the erection of a new 
electrical power station for the purpose of lighting the town. For 
a city otherwise so modern, Brussels is fearfully behindhand in the 
lighting of its streets. ‘ 


Bulawayo.—The T.C. recently resolved that in view of 
the very heavy expenditure incurred by the Council by the present 
system of lighting the town with electricity, steps be taken forth- 
with to ascertain the cost of erecting the necessary plant for the 
lighting of the town by the Council itself. 


Cardiff.—A deputation representing the Lighting and 
Electrical Committee had an interview with Sir W. T. Lewis last 
week in reference to the laying of mains on the property of the 
Cardif— silway Co., for the purpose of supplying light and 
qowers to tenants of the company. The result of the interview, it is 
said. was uot favourable to the corporation. 


Cleethorpes.—The T.C. has resolved to exercise its 
powers of purchase over the generating station of the Grimsby 
Tramways Co. at Cleethorpes. 


Cromer.—The L.G.B. has sanctioned the borrowing by 
the U.D.C. of the sum of £25,000 for the purpose of electric lighting, 
to be repaid within a period of 25 years. 


Dartmouth.—Ten arc lamps have been placed im 
prominent positions at Dartmouth, from Victoria Road to New- 
comin Road. A trial will be made almost immediately, and should 
it prove successful the public lighting will at once commeuce. 
The arc lamps will be lit from dusk to 11.30, and then until dawn 
lights of 25 c.P. each (two on each arc standard) will be substituted. 
There are, in addition, 25 all-night glow lamps, and 90 to burn from 
dusk to 11,30. 

Failsworth.—The D.C. has adopted the draft deed of 
transfer of the Council’s electric lighting order to the Corporation 
of Manchester. 

Falkirk.—It is estimated that this year’s public lighting 
will cost £1,550, which is an increase in view of the introduction of 
the electric light. There will be 35 electric street lamps, and each 
of these will cost £16 10s. per annum. 

Satisfactory progress is being made with the electricity works, 
~ it is anticipated that the supply will be ready early i# 
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Farnborough.—The B. of T. has written to the U.D.C. 

inting out that the Council has not supplied electricity to the 
Jistrict under the order granted in 1899, and asking for any 
observations the Council may desire to offer, as the Board has 
now to decide whether the order shall be any longer in force. 


Germany.—The utilisation of the water power of the 
Rhine in the vicinity of Mulhouse has been discussed for some 
years past, but the heavy cost of such an undertaking, has hitherto 
debarred its realisation. Such a project has, however, been 
prepared recently. It is calculated that 23,000 u.p. can be secured. 
The capital necessary for carrying-out the requisite works is 
15,000,000 marks. The 8.H.P. will be sold at 100 marks per annum 
at Mulhouse. 


Hanley.—The T.C. has adopted an alternative to the 
maximum demand system of charging for electric energy in the case 
of large consumers as follcws:—For the first 1,000 units in one 
quarter, 6d. per unit; for the second ditto 54d., for. the third 5d., 
for the fourth 44d., and for ary additioral quartity teyond 4,000 
units 4d. per unit. This proceeding completely stultifies the use of 
the maximum demand system. 

The T.C. has decided to extend the electricity mains so 
as to connect the electric sub-station at the refuse destructor 
works with the electricity works, and to enable current for street 
and private lighting to be supplied to the adjoining district. 


Harrogate.—An inquiry into the application of the 
Corporation for power to borrow £46,000 for electricity works 
extensions was held last week by Major C. E. Norton on behalf of 
the L.G.B. During the first two years the works involved a loss of 
£1,997, but the third year produced a surplus of £777 after payirg 
interest and sinking fund. In the following year the surplus was 
£1,046, and for the year ending March, 1902, £1,758. There was 
no opposition to the scheme. 


Hastings.—The T.C. on Friday last had before it a report 
from the Lighting Committee 1especting communications received 
from Dr. Kennedy, and from Mr. Leonard Andrews, the borough 
electrical engineer Dr. Kenedy had written some months ago to 
the Committee, pointing out thati there had been scarcely any 
occasion during recent years to refer matters to him, and suggesting 
that it might be thought unnecessary to burden the undertaking 
with his retaining fee. The borough electrical engineer had also 
written resigning his appointment, in order that he might devote 
his time to private practice, but int imating that Le would be willing, 
should the Council desire it, to continue to advire upon matters of 
importance in connection with the electrical undertaking. The 
Committee recommended that both Dr. Kennedy’s and Mr. 
Andrews’s resignations be accepted; that a resident electrical 
engineer, who shall devote the whole of his time to the duties of 
the office, be appointed at a salary of £300 per annum, to advance 
by yearly inciements of £25 to a maximum salary of £500 per 
annum, and that Mr. Andrews’s services be retained as. consulting 
engineer at a fee of £100 perannum. It is propored that all plans 
specifications, and estimates, &c., shall ke prepared by the new 
electrical engineer, and that these shell be submitted fo Mr. 
Andrews to report upcn. It is hoped, by this means, to ensure 
continuity of the prerent practice. The chairman of the Lighting 
Committee, Dr. C. H. Allfrey, in moving the adoption of the report, 
expressed regret that the private work Mr. Andrews bad in hand 
rendered it necestary for him to resign his present appointment. 
Reference was also made to the progrets that had been made since 
Mr. Andrews went to Hastings nine years ago, when there were 
only 108 consumers on the books of the undertaking, and the gross 
profit on the year’s working was lets than £250, though the station 
had then been at work for 12 years. At the present time the 
undertaking can number 663 consumers, and it is estimated 
that the gross profit on the current year’s working will be consider- 
ably over £7,000. 

After considerable discussion, the recommendations of the Light- 
ing Committee, as set forth above, were carried. 


Honley.—There was some opposition at the L.G.B. inquiry 
held on October 15th into the application of the U.D.C. for a loan of 
£4,800 forelectric lighting purposes. Outof a total of 2,400 8-o.P. lamps 
they wished to provide for, applications for 1,190 had been received, 
while for street lighting 75 16-c.P. lamps were to be provided. The 
tystem adopted was overhead wires, 200 volts, direct current. It 
was hoped that the supply would be provided at 3d. per unit. 


Horley.—The Parish Council has received from Mr. 
R. C. Quin, of 13, Victoria Street, Westminster, an intimation that 
he and Mr. Marshall H. Bennett, of Horley, intend to apply at an 
early date for a prov. order to supply the parish. The promoters 


offer to light the town with 200 lamps for £2 5s. each, asaving of - 


13s. per lamp on the price now paid for gas, and to supply energy 
to consumers at,6d. or 7d. per unit. The Council has decided to 
support the application for a prov. order. 


Hornsey.—At the meeting of the District Council on 
Monday, the Electricity Committee stated that having further con- 
sidered the report of Mr. Robert Hammond on a supplementary 
ao for electric lighting, it had been decided to withdraw the 


India,— An important letter fiom the Bengal Chamber of 
Commerce to the Bengal Government with reference to the Elec- 
tricity Pill, is commented on in the Jims of India for September 
24th, What the Chamber particularly insists on is that the growth 
of electrical undertakings at home bas been greatly retarded by 
restrictive and unnecessary legislation, and that it would be a great 


applied for by private persons amounted to 9,500 to date. 


mistake to follow in India the lead of Great Britain. With refer- 
ence tothe amendments suggested in the text ofthe Bill, it would seem 
that they are offered as the outcome of an exhaustive inquiry carried 
out by a special sub-committee of the Chamber into the methods of 
Continental and American Governments, under whose direction the 
electrical industry has made great strides. In one important par- 
ticular the committee of the Chamber is in opposition to the mem- 
bers who were appointed to report, for the Chamber does not 
recommend, as the report does, that the municipality should not 
have power to take over and work electrical undertakings. 


Launceston (Cornwall).—The residents have decided 
to obtain a prov. order for lighting by electricity, which a company 
offers to undertake without ccst to the borough. 


Launceston (Tasmania),—The annual report of Mr. W. 
Corin, city electrical engineer, shows that the total'costs for the year 
1901 were £3,996, the total revenue £9,653, and the gross profit 
£5,657. After paying to interest on loans £3,465, and sinking fund 
£991, there remained a net surplus of £1,201. The accumulated 
deficit was thus reduced to £780, which has probably been wiped 
out by now. The capital expenditure to date aggregated £105,616, 
and the sinking fund to £5,476. The total capacity of the plant 
was 560 Kw., and the maximum load 504 xw., the load factor being 
17°30 per cent. There were 31,806 8-c.P. lamps or equivalent con- 
nected, and the net output for the year was 764,187 units, at 6d. and 
3d. + 11s. per 8-c.p, lamp per annum, and 2d. to 1d. per unit for 
motors. The average price obtained was 2'52d. per unit for private 
lighting, 2°19d. per unit for public (arc) lighting; the works cost 
was ‘779d. per unit. The motors connected numbered 44, of 
1944 Hp. ; the value of fittings on hire was £5,188, and of motors on 
hire £1,319. The average price charged per B.H.P. pet annum was 
only £5 2s. 11d. Thesale of energy for heating—mainly flat-irons 
—is rapidly increasing. There is a great deal of interesting matter 
in Mr. Corin’s report. He isnow preparing for the installation of 
new plant on a polyphase system, and is reporting on the cost of 
an electric tramway scheme for Launceston. 


Leek.—The U.D.C.’s application for sanction to borrow 
£10,000 for the purposes of eléctric lighting has been sanctioned by 
the L.G.B. 


’ Linthwaite——The U.D.C. has given the following terms 
upon which it will allow Huddersfield T.C. to supply energy witoin 
the district :—Consumers to be charged only 5 per cent. more than 
consumers at Huddersfield, with terms similar to those in the borough 
in respect to motive power or large consumers, and that if the 
profits handed over from the electricity undertaking to the borough 
fund shall exceed the amount represented by a charge of 4d. per 
unit supplied throvghout the whole area, a corresponding reduction 
shall be made to consumers within Linthwaite. 


London.—The amonnt of electricity sold by the St. 
James’s and Pall Mall Electric Light Co. for the quarter ended 
Michaelmas, 1902, is 1,249,657 units, estimated to produce £21,348, 
as against 1,040,417 units, which produced £18,077. 

L.C.C.—The Council has granted an application from the 
Islin,ton Borough Council for sanction to the borrowing of £18,356, 
repayable in 42 years, on account of the installation of electric light 
within the borough. 

Br RMoNDSsEY.— Upon the recommendation of the Committee, 
the M B.C. has resolved to apply to the B. of T. for a proy. order 
authorising the Ccuncil to supply electricity in the parishes of St. 
Olave and St. Thomas and St. Jobn. These parishes were added 
to‘Bermondsey under the London Local Government Act. 

The Finance Ccmmittee reported having had under con- 
tideration an estimate of £4,185 tor the extension of arc lighting 
to nine streets. The annval charge for each arc lamp will be £20, 
and as the number of lamps to be erected will be 55, with two 
incandercent lights of 32 c.P. each, the total annual charge will be 
£1,100. The number of gas lamps displaced will be 82 ordinary 
flat-flame burners, 10 incanéercent burners, and six No. 4 Kern 
burners, the annual charge for which is £267 19s, The Committee 
recommended that the estimate of £4,185 be made a charge on 
capital works account.—The recommendation was adopted. 

The same Committee reported having had under consideration an. 
estimate of £1,190 for the substitution of electric light for gas in. 
13 side streets. The number of gas standards to be converted is £6. 
It is proposed to substitute for each gas lamp two electric lamps. 
The cost will be £384 a year (96 pairs of electric lamps at £4). 
The present cost of gas is £263 2s.10}d. The Committee recom- 
mended that the estimate of £1,190 be made a charge on capital _ 
works account.—This was also agreed to. 

Upon the reccmmendation of the same Committee, an estimate of 
£4065, for extending the distributing mains in 11 streets, was made a 
charge on the same account, 

It was reported that the number of equivalent 8-c.P. lamps 


A letter was received from the secretary of the County of London 
and Brush Provincial Electric Lighting Co., Ltd., stating that the 
directcrs are not disposed to make an offer to sell the Council 
their undertaking under the St. Olave Electric Lighting Order, 
1896. 


Mansfield.—At a mecting of the T.C. on Friday, the 
Electricity Committee reported that it had decided upon a scheme 
submitted by the engineer for the public lighting of the town for 
one year. 

(Continued on page 708.) 
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THE NEW WORKS OF THE B.T.H. CO. AT 
RUGBY. 


A FEW years ago we considered it our duty to bring any 
influence that we might possess to bear upon the minds of 
British manufacturers, to persuade them to strike out on 
more enterprising lines to meet the changing conditions 
of electrical industry. The reformation of existing manu- 
factories, the abandonment of out-of-date methods and 
tools and antiquated paraphernalia, and the discreet and 
reasonable extension of works were among the courses 
advocated. At that time the importation of foreign elec- 
trical machinery even for our “ home consumption ”—not 
to speak of the attention which was being devoted to foreign 
countries by outside competitors—was becoming too large 
for those interested in the future of the British electrical 
industry to view it with equanimity. The business outlook 
—so far as mere volume of work was concerned—was 
becoming brighter and brighter, hence the necessity for a 
policy of wide-awakeness to be more energetically pursued 
. than had sometimes been the case. 

Tt is to the credit of many works owners and managers 
that the advice tendered was adopted, and some instances of 
this kind have been recorded in these columns from time to 
time. One result of this more energetic action—and per- 
haps it was inevitable—was the pursuance of a new line of 
procedure on the part of firms 
anxious to be in the running 
for our trade, but whose works 


In casting about for a desirable site, various conditions 
had to be taken into consideration, such as the proximity to 
the centre of England, so that raw material could be pro- 
cured and the finished product shipped to the various parts 
of the kingdom at a minimum cost for transportation, 
railway facilities, and nearness to the great industrial centres, 
The establishment at Rose’s Wharf, Bankside, London, 
was of course inadequate to meet the new requirements, 
The site chosen lies north of the L. and N.-W. Railway 
station, and comprises some 254° acres, of which about 10 
acres are at present covered by roads and buildings, leaving 
room for further extensions, 

Ground was broken on January 11th, 1900, and the 
erection of modern factory buildings began some six months 
thereafter. .The total ground covered by buildings in square 
feet is 197,220, and the total floor space in square feet is 
206,230. The works consist of 14 substantial steel and 
brick buildings, and have been so planned that extensions 
can be readily added as required without interfering with 
production. 

Taking into full account the class and variety of apparatus 
to be manufactured, primary object all through the 
entire plant, both in arrangement of buildings and of 
machinery, has been “to avoid the material being carried 
backwards and forwards for the different operations, and as 
far as practicable, to bring in the raw material from the 

warehouse direct at the first 
point in the evolution of the 
finished product, passing it 


were situated outside the con- 
fines of these tight little 
islands. Nodoubt it was seen 
that the time was rapidly 
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along from tool to tool in one 
direction to suit the various 
processes of machining, until it 
finally reaches the sections of 
the shops where it will be 


approaching when greater 


3 
a 


preference would be shown 


assembled, tested and erected. 


toward machinery and plant of 
“ British manufacture,” and 


The London and North- 


Western and Midland Rail- 


the difficulties of continuingin - 


ways have sidings running into 


the works, so that heavy raw 


the old way would be greatly 


we 


material entering the grounds 


increased. Generally speak- __ 
ing, there is very little differ- _ : 
ence between a works put down 
by a British manufacturer on ° 
British soil, and one which is | 
laid outon British soil,employ- 
ing a majority of British 
labour, and with the assistance of British capital, but is really 
an offshoot of a foreign company. The designs and descriptions 
of the apparatus and machinery turned out may not be English, 
and much of the official headpiece may also be foreign, but 
we do not shut our eyes to the merits of inventions and 
designs because they are not the conceptions of Englishmen. 
The products of these works are fully entitled to hold 
honourable rank as “ British manufactures,” and as such 
they will stand‘a better chance than would otherwise be the 
case. Hence it is that the electrical fraternity, and we of 
the technical press, view with interest, and welcome cordially, 
the completion of the excellent new works which the British 
Thomson-Houston Co., Ltd., have erected at Rugby at a 
cost, we believe, of considerably over a quarter of a million 
sterling, money which, to a large extent, was furnished from 
We had the pleasure of visiting these works on Monday 
last, in company with a few of our confréres on electrical 
tramway and other technical publications, and perhaps the 
first impression made upon our mind was the magnitude of 
the undertaking ; secondly, the up-to-dateness of the equip- 
ment ; and lastly, but by no means least in importance, the 
very considerate way in which the needs of the employés in 
~ regard to cleanliness, health, and general comfort have been 
attended to. A three-minutes’ drive from the station, with: 
a dive through what is not, we suppose, one of Rugby’s 
most attractive features, brings one to the excellent set of 
’ red-brick buildings, the general arrangement of which may 
be gathered at once by a glance at the accompanying plan 
(fig. 1), and the bird’s-eye view (fig. 2). The y was 
piloted through the various departments by Mr. Phipps, one 
of the works’ ; Mr. Oechsner, the chief of the 
Publications Department ; and other very genial and atten- 
tive officials, 


Fic. Prax oF B.T.H. ‘Works at Ruasy. 


IDLAND PAIL VAY SIDING. 


can be brought direct to the 
stores, receiving section-iron 
foundry and machine shop. 
Standard-zauge tracks aie also 
laid in the various buildings 
where the product is finished 
or stored, so that it can be loaded directly on to the tracks 
without re-hundling. 

In addition to the above a narrow gauge railway connects 
all the buildings in various directions for the ready handling 
of different products in course of manufacture. 

The buildings are constructed of steel and bricks through- 
out, and are practically fireproof. They are isolated to a 
certain extent, in order to avoid fire risks, and the serious 
inconvenience which has been found as a result of having all 
departments under one roof. On all buildings requiring the 
maximum of overhead light glass roofs have been erected, 
while large windows give ample side light. The artificial 
illumination is by means of incandescent electric lamps, and 
enclosed-arc reflector lamps. 

There are lavatories and washrooms of modern construc- 
tion for the accommodation of the workpeople in all the 
chief buildings, the washrooms being fitted with wash-troughs, 
over which are hung swinging arm taps to furnish a supply 
of clean water for rinsing purposes. Lockers for storing the 
operatives’ clothing are set between the rows of troughe, 
and are provided with separate keys. 

Hydrants, with fire hose and nozzle attached, are plenti- 
fally distributed through all the buildings, and, as an auxiliary, 
those buildings containing combustible material are provided 
with. au automatic sprinkler system, supported from the 
roofs. As a farther protection, the company has organised 
an efficient volunteer fire brigade. , 
~ The sources of water for all purposes are an aitesian well, 


. located near the power house, and the Rugby town supply. 


The water from the artesian well is used for boiler feed and 
partly for condensing, and the town supply for boiler feed 
and other purposes. 

For ease of reference and simplicity, all the buildings have 
been numbered thu; :—No, 1, Timber Stores; No, 2, Incan- 
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descent Lamp Department ; No. 3, Iron and Brass Foundry ; 
‘No, 4, Main Machine Shop; No. 5, General Stores and 


Fic. 3.—ELEcCTRICALLY-DRIVEN PLANER WITH MaGNeTic CLUTCH. 


Warehouse ; No. 6, Pattern Shop ; No. 7, Punch Press and 
Blacksmiths’ Shop; No. 8, Meter Department; No. 9, 


main bay, which later on is to be exclusively reserved for heavy 
castings, the extensions being used for lighter work. The 
cupolas are placed at the south end, so as to be near the raw 
material stores, thus avoiding unnecessary handling, and also 
to prevent difficulties when extensions to the buildings are 
required. The Whiting cupola at present in operation has a 
capacity of 4 to 5 tons per hour and the one in course of 
erection (Evans cupola) will have a capacity of 10 tons per 
hour. An electric motor-driven blower provides the blast for 
the small cupola, and a similar arrangement will be installed 
for the large one when completed. 

Opposite the cupola house on the south side, and along- 
side the standard gauge railway sidings, so as to readily 
receive the raw material with the minimum of handling, the 
storage sheds for sand and coke have been placed. The pig 
and scrap iron is stored in spaces along the railway siding 
where most convenient. A system of narrow-gauge tracks 
connects the various stores with the foundry proper and the 
core ovens, and also extends along the entire length of the 
building. 

The crane equipment of the foundry at present consists 
of one electrically-operated 30-ton travelling crane, with 
48 ft. span, having an auxiliary hoist of -2-tons:capacity for 
general use. The crane has three motors, one for hoisting, one 
for longitudinal travel, and another for traversing. It is fitted 
with a “ cage” on one end, occupied by the operator, and in 
this cage are located the controller, switches, and resistances. 


Fic. 2—GENERAL VIEW OF THE RuGBy Works. 


Power House; No. 10, Offices; No. 11, Gate House ; 
No. 12, Sand and Coke Sheds; No. 13, Exteusion of Stores, 
Warehouse, and Shipping Department ; No. 
14, Oil and Paint Stores. 

We shall now proceed to refer to the 


The controller is of the B.T.H. Universal type, which, by 
the movement of -a single lever, controls any two motions of 


equipment of a few of these departments. 

The incandescent lamp department 
measures 102 ft. 6 in. by 56 ft., and is 
arranged so as to be readily extended ; it is 
completely furnished with modern appliances 
for manufacturing the B.T.H.- Edison 
incandescent electric lamps. The process 
of manufacture of these lamps is a complex 
one, but is claimed to be so efficient as to 
preclude the possibility of defective lamps 
leaving the department. The lamps are 
rated by the English standard candle, 
the candle-power being measured whilst 
the lamp is rapidly rotating, so 
as to give the mean horizontal candle- 
power, 

The iron foundry consists of a 90-ft. by 
274-ft. building. There is one large bay, 
with a lean-to on the west and a wing 
41 ft. by 105 ft. of auxiliary departments on 
the east. In the lean-to are to be found 
the sand-mixing and core-making depart- 
ments, the core-drying ovens, &c. In the 
eastern wing are located the brass foundry and 
cleaning departments. Extensions to the foundry have been 
planned to be eastward, such extensions to be duplicates of the 


Fia. 4.—24-rr. Bortne MILL. 


the crane simultaneously required. In the wing running to 
the east there are two 2-ton hand cranes.» a! 
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Fic. 5 —Trstinc DEPARTMENT FOR SMaLL Motors GENERALORS. 


The core ovens 
occupy a space in the 
lean-to at the side of 
the main bay, pro- 
vision having been 
made for two large 
and four small 
ovens, of which one 
large and two small 
ones, fired from the 
outside, are at present 
erected and in use. 
The core - making 
departments are con- 
veniently located in 
the east bay of the 
foundry in _ close 
proximity to the core 
ovens. There are in 
use in this depart- 
ment two Pridmore 
moulding machines 
for the moulding of 
controller backs, &c. 
The brass foundry is 
equipped with four 
crucible furnaces 
sunk level with the 
floor, a small core oven and an overhead 
hand-travelling crane. Two Tabor pneu- 
matic moulding machines also in use here 
are kept constantly employed on small 
brass castings for controller and other work. 

The iron foundry is connected to the 
machine shop by means of a standard gauge 
railway track (besides the narrow gauge 
tracks mentioned previously), which enables 
bulky and heavy castings to be loaded on 
railway trucks and taken direct into the 
large bay of the machine shop adjoining. 

The machine shop consists of seven 
bays, the total dimensions of which are 
267 ft. x 265 ft., giving 70,700 sq. ft. of 
floor space. The constructional steel work 
in this building is of a very substantial 
character, due to the heavy travelling crane 
which is used in one of the bays. 

The primary object in the location of the 
machine shop and the arrangement of the 
machinery was to avoid, as far as practicable, 
material being carried forward and backward 
for the different operations, and to bring 
the raw material, such as shafting, copper, 
&c., from the stores, and castings from the 
foundry to the south end of the building, 


Fia. 6.—View or Commutator DEPARTMENT. 


from there passing it in one direction from 
tool to tool to be machined until it reaches 
that section of the bay where it is assembled 
and erected. Other parts of the apparatus, 
such as armatures, spools, commutators and 
insulated parts are constructed in the north 
end of this building, and pass forward 
to meet the machined portions in the centre 
ready for assembling. All the machine tools 
which are of the most modern and up-to. 
date English, American and Continenta} 
makes, are electrically driven (except the 
hydraulic and pneumatic tools), the large 
ones by individual direct-connected motors, 
and the smaller tools, conveniently grouped, 
by short lines of shafting. Particular 
attention has been given to the tools and jigs 
employed, by means of which absolutely 
accurate duplicates of any piece of 
apparatus can be produced. These special 
tvols and jigs, while expensive as far as first 
cost is concerned, soon, owing to the great 
facility in reproducing exact counter-parts 
of material in use, pay for themselves. This 
system is used throughout the works, and 

so slight is the differ- 


ence in. dimensions 
between two similar 
pieces of machined 
material as to be 
quite negligible. 
Bays A, B, C,D 
and E are devoted 
to work on iron and 
steel, while Bays F 
and G are devoted 
to brass work and 
switchboard as- 


Bay “A,” for 
heavy machining 
and erecting of large 
apparatus, is equip- 
ped with a 40-ton 
overhead electric 
travelling crane of 
66 ft. span, similar 
to the one in the 
foundry _ previously 
described. The south- 
west part of this bay 
contains an 84-ft. x 
20-ft. planer, shown 
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Fic. 7.—ARMATURE WINDING DEPARTMENT. 
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in fig. 3, equipped with direct electric drive and B.T.H. 
magnetic clutch, the latter of which permits the motor 
operating the planer to revolve continuously in one direction. 
There is alsoa large 24-ft. boring mill (see fig. 4) equipped 


Fig. 8.—MacuInes FoR OPsraTING ON RalLway AND StaTionaRy Motor FRames. 


with electric drive, one motor of which operates the table, 
another the housings, and a third the cross head to which 
the tools are attached. A large heavy lathe, having a 24-ft. 
bed, is located in the south-west corner of this bay, this 
machine being suitable for turning up large commutators 
and heavy shafts, in addition to other large general work. 
There are also in this bay a portable slotter, milling and 
boring machine, and port- 
able keyway - cutter and 
large radial drill, all fitted 
with electric drive. <A 
large floor plate, at present 
24 ft. x 20 ft., but which 
can be increased to 50 ft. 
when necessary, is also 
located in this bay, and 
will be used in connection 
with the various portable 
machines referred to above. 
In the north end of Bay 
“A,” as well as in Bays 
“B” and “©,” is located 
the testing department of 
the company (fig. 5). 

Bay ** B” has two 5-ton 
three-motor electric over- 
head travelling cranes, 
besides several pneumatic 
2-ton jib cranes. The 
north end is used for 
testing purposes, the centre 
for assembling and erecting 
tramway and _ stationary 
motors and small genera- 
tors; the southern portion 
is temporarily vacant, but 
is ultimately to be equip- 
ped with moderately large 
tools for work of medium 
weight, A system of 
piping for portable pneu- 
matic hammers, chisels 
and drilling devices is also located in this bay. 

Bay “©” has the same sized crane and similar pneu- 
matic arrangements to those in “B,” with the addition, 
however, of a combination hydraulic and pneumatic press 
for special pressing and riveting of laminated pole-pieces, 


&c. There are located in the south-west part of this bay 
planers, slab milling machines, radial drills, four-spindle 
railway motor boring mill, fitted with electric drive, and in 
the south-east part several smaller planers, horizontal and 
vertical slab millers, vertical 
and horizontal boring mills, 
which are used for various 
operations in connection 
with railway and stationary 
motor frames (fig. 8). Be- 
sides the above, there are four 
special boring mills designed 
by the B.T.H. Co. for the 
purpose of accurately and 
automatically boring out 
axle and armature shaft 
receptacles for railway motor 
bearings, also for boring 
the seats on generators and 
motors for field magnets 
and pole-pieces. By the use 
of these special machines a 
vast amount of labour is 
saved on the part of the 
workmen in laying out 
their work, therefore in- 
creasing production and 
ensuring absolute accuracy 
in duplication. Most of 
the drives from the motor 
to the countershafting in 
this bay, as well as in the 
others, are by means of 
the Hans Renold silent chain drive, 

Bay “D” has only one 5-ton overhead electric one- 
motor travelling crane. In its southern section (see fig. 11) 
there are arranged in groups lathes, milling machines and 
small vertical turning and boring mills, all of which are 
used for work in connection with railway and stationary 
motors. The northern section of this bay is devoted to the 


Fia. 9.—SwitTcHBOARD DEPARTMENT. 


manufacture of commutators, with benches for assembling 
them and hydraulic presses for pressing the commutators on 
the shaft, besides milling machines and lathes for milling the 
commutator slots and turning the same. A view of this 
section appears in fig. 6. 
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The assembling department at which the various parts of 
the motors; &c., arrive in the course of manufacture’ is 
located in the centre portions of Bays “B,” “©,” and 
“PD”; the smaller parts progress to Bay “D,” being 


reamers, mandrels, internal! and. external micrometer gauges 
for turning, boring, and general dimensioning, besides other 
special appliances designed by the B.T.H.'Co. for the testing 
and inspection of machine work. Besides the above, there 


Fig. 10.—IntTERIOR OF PowER 


there assembled and sent to Bays “C” and “B,” where 
they meet the frames and heavier sections of the motors and 
generators, from whence they go to the testing department 
immediately adjoining. 

In the south-west section of Bay “ E” are located a large 


Fic. 11.—Watt Motor Driving Group or MAcuHINEs. 


number of lathes, centring machines, milling machines, 
bolt cutters and drill presses of various sizes. In the centre 
of this bay is located the tool room and tool store. The tool 
room is equipped with special chucks, solid and expanding 


are special measuring standards and limit gauges, by means 
of which the greatest accuracy is secured, and the proportion 
of error is limited to the least possible dimension. The 
testing and inspecting of apparatus in various stages of 
manufacture is an- important item with the company, and if 
not up to a-high standard, it is rejected before passing to 
the completed stage. For a company doing the large variety 
of work that the B.T,H. does,a large number of special tools 
made up from time to time to suit particular lines of production 
in hand are required, and the tool room is fully equipped with 
tools designed avd invented by the company, the aim of the 


3 


Fic, 12.—Bascock witH Vicars’ Stoxers. 
designers being to perfect simple yet effective devices for 
accurately reproducing the piece or part of a machine desired. 
A system of limiting the workman to a certain number of 
tools is in vogue in the tool room, by which he is 
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allowed to have only a certain: number of tools for use at 
one time. 

Bay “F” has one 5-ton single-motion overhead electric 
travelling cranes, and the southern section is equipped with 
lathes, screwing machines, drill presses and benches for 
necessary brass work for railway and stationary motors, con- 
trollers, switchboards,’ arc lamps, &c. The centre of the 
bay is equipped for the finishing, assembling and testing of 
tramway controllers, the northern end being: arranged for 
the production of controller cables and similar work. In 
the northern section are also located the winding depart- 
ments. 
The south end of Bay “G” (see fig. 9) is arranged for 
the drilling and assembling of switchboards. 

In the northern sections of Bays “E,”~“F” and “G” 
are located the armature winding and insulating depart- 
ments (see fig. 7), where the coils. are dipped, formed and 
taped, the armatures wound, and passed on to the commu- 
tator department for the. assembling of the commutators on 
to the shafts and for connection to thecoils.. After the indi- 
vidual coils and completed armatures have been wound, they 
are put through a drying and impregnating process, by 
which the moisture is driven out and the coils-impregnated 
with insulating compound, rendering them thoroughly 
moisture-proof. Each armature coil as well as magnet coil 
is carefully tested for insulation resistance before being 
assembled, which process is repeated after assembly, so that 
should there be any insulation faults in the coils they are dis- 
covered before the work has progressed very far on same. 
This department also contains special winding machines for 
winding field magnet coils of the latest form. Before wind- 
ing the armatures, each core is carefully balanced with the 
shaft before coils are placed in the slots, and also after the 
coils have been placed in position. The main object in 
locating the armature and field winding departments in the 
north end of the building was to avoid metallic substances 
or any foreign material which would tend to produce a short 
circuit coming in contact with the insulation, and to pre- 
serve the same in the highest possible state. 

Bay “‘H” is a lean-to connecting with the main building, 
in which the polishing, electro-plating, tin smithing and tool 
hardening sections are located. : 

The testing department, of which we give a view in fig. 5, 
occupies the northern sections of Bays “ A,” “‘B” and “C,” 
and is designed for accurate testing of all apparatus manu- 
factured by the company, such as alternating and direct- 
current generators, stationary tramway and induction motors, 
controllers, transformers, rotary converters, rheostats, arc 
lamps, switchboards, &c., besides all insulation used in pro- 
duction. 

There is also a special high potential testing section for 
determining the value of the insulation of all materials used 
in the manufacture of the apparatus. This consists of high 
potential transformer, capable of generating up to 50,000 
Volts, together with elaborate device for analysing insulations 
under various degrees of heat and variable potentials. The 
arc lamps are tested on a specially designed rack, on which 
the proper current and the E.M.F., either direct or alter- 
nating, is supplied. While on this testing rack the lamps 
are operated as far as possible under service conditions. 
While under test the lamps are inspected by competent. 
experts for any mechanical faults, gauges being supplied to 
the inspectors to facilitate this work. 

The storehouse and warehouse is served by several electric 
cranes, 

All the tools and machinery in the pattern shop (No. 6) 
are operated by electric motors, which are placed on brackets 
overhead, so as to occupy the least possible space. The 
machinery consists. of the most modern and up-to-date 
wood-working machinery, such as lathes, planers, circular 
saws, drills, &c, 

Building No. 7 is the punch press and blacksmiths’ shop, 
the southern section being occupied by the punching depart- 
ment, and fitted up with punch presses for stamping out 
armature sheets, pole-pieces and general sheet metal work. 


The punches are all electrically driven by motors placed on — 


brackets overhead. The machines in this building range 
from 84-ton to 12-ton presses. The northern section is 
devoted to the blacksmiths’ shop, and at present contains 
three forges, hammer, drop press and cutting shears, all 


operated by electric motors placed overhead. There is also 


~ @ large modern annealing furnace for annealing all classes of 


iron used for armature field magnets and transformer punch- 
ings, besides other work that requires annealing. The blast 
for the forge fires is produced by an electrically-driven blower, 
which also acts as an exhaust for the smoke and fumes rising 
from the forge fires. ea 

The meter department (No. 8) is thoroughly equipped 
with apparatus and instruments of precision for testing O.K. 
and Thomson recording wattmeters, besides containing 
separate and well-equipped up-to-date chemical and elec- 
trical laboratories, 

On receipt of Thomson or 0.K. meters from the factory 
they are erected on specially constructed stands, and each 


- meter is examined ; on the examination proving satisfactory a 


high-potential insulation test is made between the windings 
and frame ; this proving satisfactory, a current is passed 
through the field winding and measured by means of a 
slandard Thomson - inclined-coil wattmeter, which is 
periodically checked against. a Kelvin standard composite 
balance.; the volts applied to the pressure circuit of the 
meter are measured by means of a standard Weston volt- 
meter. A number of revolutions -of the. dise are timed 
against a stop watch which is constantly checked against a 
chronometer, and the meter. adjusted till the watts applied 
agree with the watts registered by the dial. When each 
meter is reading accurately a certificate of test is written 
out and placed inside of same. The covers are enamelled, 
and then stored in an oven specially constructed for the 
purpose. One of the operations controlled by the 
laboratories is the admixture of pig irons to produce sound 
castings of high permeability for construction of motors and 
dynamos, 

Arrangements are made so that with each casting there is 
cast to same a test piece. The test pieces are afterwards 
detached from the castings, turned down, and tested in the 
electrical laboratory to ascertain, before the casting passes 
into the machiné shop, whether its magnetic quality is up to 
the high standard demanded. . The wrought-iron and mild 
steel used for armature stampings are investigated as to their 
permeability, hysteresis loss, ageing, &c. In the casting of 
copper, bronze, gun-metal and brass, experiment goes hand- 
in-hand with practice, resulting in sound castings, possessing 
high tensile strength, uniformity of colour, and high con- 
ductivity where needed. In the selection of other alloys, 
such as bearing metals and anti-friction alloys, particular 
attention is paid to their coefficients of friction, hardness, and 
chemical composition. Another important item dealt with 
is that of varnishes, japans, &c., used for insulating purposes. 
These are submitted to rigorous tests for insulation. and 
chemical purity. The purity and efficiency of lubricating 
oils and greases also receive attention. The very interesting 
and little-known subject of metal colouring is similarly 
studied, and the discoveries are applied in the dipping and plat- 
ing departments. The work of the laboratories is not solely that 
of testing the qualities of the materials used in the works, 
for the microstructure of iron, steel and alloys, is being 
vigorously pursued in relation to the electrical properties 
of these materials and the facts discovered are tabulated and 
applied in the works. 

The power house is shown in our figs. 10 and 12. It is 
110 ft. x 110 ft., and is divided into engine room and 
boiler room. There are three steam generators, two of which, 
of 200 Kw. capacity each, supply continuous current at 550 
volts. They are coupled direct to horizontal tandem 
compound Corliss type engines. - The engines, made by 
Messrs. Cole, Marchent & Morley, are each capable of giving 
a normal output of 320 1.H.P. when running at 120 revolu- 
tions per minute, 150 lbs. steam pressure,” ~~ : 

The small set is a 100-Kw. 550-volt continuous-current 
generator, coupled direct to a Browett-Lindley horizontal 
tandem compound engine running at 235 revolutions per 
minute. The condensing plant is of the Wheeler Condenser 
Co.’s “ Admiralty” type, with 1,200 sq. ft. of cooling 
surface, mounted on combined steam-driven air and circu- 
lating pumps. The condensing water is taken from a 
cooling pond and artesian well. The boiler house contains 
two Babcock boilers, fitted with superheaters, aso Vicars’ 
stokers, driven through worm gearing}jby a 5-H.p. motor 
running at 675 revolutions per minute, A third boiler is to 
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be immediately installed. The economiser contains 320 
pipes of the Clay Cross Co.’s make, the scraper gear being 
driven by an electric motor. The boiler feed pumps are two 
in number, one by Pearn & Co. of the three-throw vertical 
type, driven by a 15-H.P. motor running at 840 revo- 
lutions per minute, and the second by the Blake- 
Knowles Co., of the single-ram horizontal direct-acting type. 
There are also two vertical three-throw lifting pumps by 
Pearn & Co., each geared to a 5-H.P. motor running at 
1,200 r.pm. The water is treated by Tyack’s water 
softening process before passing into the boilers. All the 
main steam and feed piping is made of lap-welded steel, and 
is erected on the ring system. In the pump room there 
is also an air compressor, driven by a 60-B.H.P. motor run- 
ning at 550 r.p.m. This compressor is for supplying air at 
a pressure of 75 lbs. per sq. in. to the pneumatic tools in 
the works. 

Coalisconveyed direct into the boiler house, and the ashes are 
brought out by means of an elevator, and emptied into trucks. 

A balancer set, consisting of two small generators, 
is installed in the station for the automatic adjustraent of 
the three-wire lighting circuits. The switchboard is designed 
for the control of the three generators and balancer set, and 
of the output of the same for lighting and power. 

It is provided with a duplicate set of bus-bars, so that the 
circuit to the testing department may be run independently 
of the other circuits on either of the generators, this pro- 


‘vision being made so that the other circuits may be free 


from disturbance due to short circuits in the testing depart- 
ment. The lighting circuits are run off the three-wire 
system, and the circuit-breakers protecting the two outer 
conductors are electrically interlocked, so that it shall be im- 
possible for the full voltage-to be thrown on the lamps on 
either side in the event of a short on one side of the middle 
wire. The board is equipped throughout with standard 
B.T.H. magnetic blow-out circuit-breakers, quick-break 
switches, &c., and with switchboard instruments of the latest 
B.T.H. pattern, the astatic type. The board is constructed 
of blue Vermont murble, giving a very handsome appearance 
by artificial light. 

rhroughout the works the clocks are electrically operated 
The hours for the operatives 
are on Mondays from 7.30 a.m. to 5.45 p.m., with an in- 
terval for dinner each day from 12.15 to 1.15; on other 
days the hours are 7.15 to 5.45, with the exception of Satar- 
days, when work ceases at 12 noon, making the total number 
of working hours per week 52. Z 

Building No. 13 has galleries: which will be used for light 
manufacturing purposes, the west side exclusively for 
making up insulations, the winding, forming, mounting and 
assembling of moderate size, and small armature coils, small 
magnet coils, fan motor wirding, arc lamp winding and 
small transformer winding. The east gallery is designed 
for the machining and assembling of arc lamps, fan 
motors, smull switches, circuit-breakers, and other sup- 
plies. The lower flour is used for the storage of finished 
apparatus, for box making, and as a shipping depart- 
ment, and has a losding platform from which goods can be 
directly transferred to railway trucks standing on the main 
works tracks or runuing through the central bay of the build- 
ing, the loading of larger pieces of machinery being facilitated 
by the large crane previously mentioned as running through 
the centre of this and Building No. 5. 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 701.) 


Northampton.—The T.C. on Friday decided to com- 
mence the erection of an electricity station at once. The cost of 
building is estimated at £12,000. 

Nottingham.—Col. Hepper held an inquiry on Tuesday 
regarding an application by the City Council for sanction to borrow 
£35,500 for purposes of electric lighting. The city accountant 
informed the inspector that the assessable value of Nottingham was 
now £940,217, the loans under the Sanitary and: Public 


Health Acts £1,113,463, and the population about 240,000, The 
town clerk explained that the application was to borrow two gums 
of £15,500 and £20,000, which had been authorised by the City 
Council for electricity purposes. The first was for a station at the 
Eastcroft, where the Corporation was now adopting new destructors, 
Mr. H. Talbot, city electrical engineer, said there were now 
2,060 consumers, including power and light. The £10,000 which 
was borrowed in the early part of this year had already been spent 
in the laying of mains, &c. 


Portslade.—The U.D.C. on October 15th discussed the 
proposal of Brighton Corporation to obtain powers to supply 
energy to Portslade and other places outside the borough. It was 
decided to ask Brighton T.C. to state the terms and conditions 
under which they would be prepared to supply electricity to the 
town. 


Redditch,—At a meeting of the U.D.C. to consider the 
estimates for the coming half-year, it was stated that the muni- 
cipal electric lighting undertaking caused a heavy annual logs, 
amounting to £1,000 or £2,420, according to different speakers, 


Rowley.— The Midland Electric Corporation hag 
given notice to the U.D.C. that the Corporation is prepared to 
er the Council’s district with electricity from the sub-station 
at Old Hill. 


Slough,—The U.D.C. has decided to transfer its E.L, 
prov. order. o the Slough and Datchet Electric Supply Co., Ltd, 
subject to the consent of the B. of T. ; , 


Spain.—The Spanish Minister of Agriculture and Industry 
has issued the following statistics on the subject of electrical instal- 
lations in Spain :—In the year 1901 there were in the kingdom 
859 electric power stations, 648 of which were for public service and 
211 for private use. The total number of incandescent lamps in 
use for public purposes reached 87,112, and 1,470 arc lamps. For 
private use there are in service 1,237,836 incandescent lamps, aad 
2,819 arc lamps. The price of electrical energy in Spain is 5 pesetas 

month per lamp of 10 c.p. Central power stations operated by 
waterfalls reduce this price to 1°75 pesetas. In large towns the 
price reaches sometimes 1 peseta the Kw.-hour, but at Alzola it falls 
as low as ‘27 peseta, which is the lowest rate in the kingdom. 


Sudbury.—The E.L. Committee reporting on the offers 
received for taking over the electric lighting prov. order, recom- 
mended that of Mr. Adrian Collins, of 61, Old Broad Street, 
London. The main points were:—If the Corporation lease the 
order to a substantial company, Mr. Collins will undertake to 
satisfy the Corporation that the proposed work will be carried out 
in an entirely satisfactory manner, and that the company will be 
able effectually to perform its obligations for a period of at least 
20 years, at the end of which period the Corporation will have the 
right of acquiring the undertaking at its valuation as a going concern. 


. The value of the goodwill is to be settled by an arbitrator, but no sum 


to be included for compulsory purchase. On completing the contract 
with the Corporation, Mr. Collins offers, in lieu of £1,000 cash pay- 
ment, to pay the Corporation £300 by way of premium, 
£30 per annum for the first period -of 10 years, and £100 
per annum for the second period of ten years by way of 
lease. Such sums are not to be repaid by the Corporation. 
The Corporation is to grant a concession for public lighting, as soon 
as the existing contract with the gas company ceases, for a period 
of five years, at a charge of £2 per lamp per annum, the burning 
hours being set out as 1,500 each lamp per annum. Mr. Collins 
agrees to use Nernst lamps, equal to from 30 to 40 c.p. The Corpora- 
tion also agrees to take a supply-of energy for all public rooms 
and offices. The charges for energy shall not exceed 7d. per unit 
for lighting and $d. per unit for motive power. The Committee 
unapimously recommended that a provisional contract be entered, 
into between the Corporation and Mr. Collins, and that Mr 
Hawtayne be instructed to have this prepared. The report was 
adopted without discussion. 


Swansea.—The Council has proposed that in this dis- 
trict motors be stocked and let on hire. Messrs. Horsfall’s tender 
has been accepted at £9,500 for a dust destructor. 


Switzerland.—The Oerlikon Co. proposes to establish ab 
Ffoffikon a hydro-electric station of 60,000 HP. It is intended to 
close by means of dams the Tinsiedeln Valley, and to there forms 
lake 12 km. square, supplying the necessary water by means of the 
Reinchenback and the ‘Trossback. The concession has been obtained 
gratuitously from the State, with the reservation that the latter has 
the option of purchase within a period of 100 years. The cost of 
the undertaking is estimated at 40 million france, the greater part of 
which is already in the hands of the promoters. 


Teddington.—The U.D.C. has received offers for leasing 
its electric lighting order from Messrs. Crompton & Co. and the 
Twickenham and Teddington Electric Supply Co, Ltd. Mr 
Edgcome, electrical engineer, has been engaged at a fee of £5 5s,, to 
report on the offers, and to advise the Council on various matters. 


Teignmouth.—The U.D.C. has. practically completed 
arrangements with Messrs, Crompton & Co. for the transfer of the 
prov. order, and the B, of T. has postponed the revocation of the 
order for 12 months. 

Tunbridge Wells.—Last week a L.G.B. inquiry was 
held by Colonel A. J. Hepper, R.E., in respect of the Council's 
application for a loan of £10,000, needed in consequence of the 
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increased development of the electric light system. There was no 
opposition, The chief items included in the estimates were :— 
Condenser and foundations, £1,421 ; cooling tower, £1,200; cables, 
mains, &c , £2,764; 200 meters, £1,000; services and lamps, £500; 
feed pumps, £200; buildings, £633; boilers, £170; and several 
lesser amounts. The borough electrical engineer, Mr. H. Boot, 
explained the positions of the works and the natare of the 
additions. 


Wigan.—A new building for the purposes of the Mining 
and Technical College is being erected at Wigan, at a cost (including 
equipment) of £50,100. A bazaar and exhibition held last week 
resulted in £5,650—nearly the full amount that was required to open 
it free of debt—being handed over to the committee. The elec- 
trical part of the exhibition, illustrative mainly of the uses to which 
electricity can be applied in mining, was singularly interestiag. 
Maoy of the best known makers of mashinery and appliances in 
Lancashire were amongst the exhibitors. 


Yarmouth,—The T.C. has resolved, on the recommenda- 
tion of the consulting e gineers, Messrs. Preece & Cardew, to 
apply for leave to borrow £16,500 for extensions of the electricity 
works and mains, The estimates are as follows :—Boilers, £2,200 ; 
economisers, £1,000; 300-Kw.: set, £3,000; switchboard, £500; 
maios and sub-stations, £3,800 ; buildings, £4,500; engineering, &c. 
£1,450. 


ELECTRIC TRACTION NOTES. 


Bingley.—The U.D.C. on Monday decided to apply to 


the B. of T. for a tramways order. P 


Birkdale, —The difficulties between the L. and Y. Rail- 
way Co. and th: British Electric Traction Co. in connection with 
the ievel crossing at Aughtou Road are now removed. 


Bournemouth.—The tramline between Lansdown and 
Boscombe, vid Holdenhurst and Ashley Roads, is now complete, and 
on October 8th the first car, containing several members of the 
Tramways Committee and officials, ran over this important section 
of the tramway system. Everything was found to be in good order, 
and as s90n as the Board.of Trade inspe-tion has been made, it is 
iateuded to commence the public service on the line, which provides 
a direct meaus of communication between the Central Station, 
Bournemouth, and Boscombe. 


Briguton.—At a Council meeting of the 16th, a special 
report was presented by the Tramways Committee respecting a 
tramline becween the existing terminus in Dyke Road at the 
Seven Dials and the sea. After considering a report by Mr. 
Kincaid on the matter, the Committee came to the conclusion that 
the route adopted should be by way of Vernon Terrace, De mark 
Terrace and Montpelier Road to the Front. In the eveat of lines 
being laid by the Hove Corporation in Western Road, Hove, it 
would also be necessary to lay a line between Montpelier Road and 
the western bouudary. The Committee recommended that the 
town clerk be instructed to include these new routes iu the proposed 
Bill, and also to obtain the necessary powers to widen the street 
in various places where. rendered necessary. The Council passei 
the proceedings after a lengthy discuszion. 


Beussels.—The transformation of the various lines 
hitherto worked by animal traction is proceeding rapidly. Tae 
entire line from Brussels-Midi to Forest will be ran electrically 
from November 4th next,and will be worked on the overhead 
system. It was hoped that the new electric lines of the central 
boulevards would have been ia working order before this, but it 
appears that the present existing power stations of the company 
cannot meet the extra tax ou the sapply of current, and the new 
power station ia the Rue de Birmingnam will not be ready forsome 


_ wonths yet. The station iu question has just been roofed, and at 


the present momeat the coal buukers are being installed, and the 
machinery foundations are being laid down. 


Dudtey.—At a special meeting of the T.C. last week a 
resolution was carried instructing the town clerk to take steps to 
complete the purchase of the tramways within the borough under 
an agreement with the Britis» Electric Traction Co made before 
the Board of Trade in 1898. It was explained that the Council had 
no option but to take over the lines as agreed upon and lease them 
to the Traction Co. for 21 years. 


Egham.—Mr. 8. Sellon, engincer to the promoters of the 
Staines aud Egham electric tramways, attended the meeting of the 
U.D.C. on October 14th, and asked jor the Council's assent to the 
introduction of a Bill during the present session of Parliament. 
Before taking any action in the matter, it was decided to ascertain 
whether the Loudon United Tramways Co. intended to extend its 
lines from Staines 

Glasgow.—The extension to Yoker is now complete, 
and will be opened formally in a few days. 

Lancing.—Worthing T.C. has asked the Parish Council 
not to commit itself to any other scheme of electric tramways until 


it has received the details of the Corporation’s scheme. When the 
matter was considered on October 17th, it was stated that the 


. Council had already committed itself to the scheme of the B.E.T. 


Co., and under the circumstances no action was taken in the 


_ to the Dudley boundary, and from Blackheath to Gorsty Hill. Mr. 


Hamilton, N.B.—YVhe tramway company, who are at 
preseat laying down lines from Wishaw to Motherwell, Hamilton 
and Blantyre, have intimated that they intend applyiog for 
a provisional order for a new line to Larkhall aad the surroundiag 
districts. 

Hebbarn.—The U.D.C. has asked the Northeru Couaties 
Electricity Supply Co. to meet the Couacil, to discuss the question 
of providing electric tramsifor the district. 


Hoilingbourne.—The Kent Power Co., Ltd., has asked 
the R.D.C. to sanction a scheme of electric tramways through the 
district from Chatham to Maidstone. The Council is prepared to 
give favourable consideratioa to a scheme. 


Hove.—Very considerable opposition continues to be 
raised against the Corporation promoting a Tramway Bill this 
sessioa. Avery strong Ratepayers’ Defeace Committee,has been 
formed Circulars have been sent oat to all the ratepayers, and 
over 1,000 have been returned, the majority of which joppose the 
introduction of tramways altogether. 


Hudderstield.—The Council has decided not to proceed 
with the proposed extension to Newsome, a district within the 
borough, on account of. the expense which would be entailed other 
than the cost of the actual construction of the line. 


Iiford.—The Tramways Committee has recommended 
the U.D.C. to apply to the B. of T. for a prov. order for the con- 
struction of four additional lines of electric tramways. 


Liverpvol.—The final meeting of the Tramways Com- 
mittee was held last week, Councillor 8S. W. Higginbottom, M.P., pre- 
siding. In the gourse of a statement on the working of the tram- 
ways during the year, the chairman said that during the nine — 
mouths of the present year ending September 30th, there had been 
an increase of 9 per cent. in the passenger traffic. Takiog the 
figures for the corresponding nine months of 1897, the last year of 
the company’s control, the increase had beea:—Passengers, from 
29,000,000 to 82,000,000; mileage, from 4,500,000 to 9,00,0u0 ; revenue, 
from £219,000 to £330,000. The average 1d. stage was now 24 miles 
in length. The Old Swan route had been extended to Knotty Ash 
the Garston Tramways had been taken over and equipped, and 
through communication had been provided from Garston to Sea- 
forth, vid the centre of the city and the Pierhead, covering a route 
104 miles in length. The total cars in the service had been in- 
creased from 365 to 400 for ordinary requirements. These cars raa 
each day 7,394 trips. The traffic commences at 4.30 am. and 
finishes at 12.30 am. The system was only closed four hours out 
of the 24, and in this period most of the cars have to be cleaned and 
the testing and maintenance of the overhead equipment attended 
tu. Tne efficiency of the system was beiag continually improved, 
as was evidenced by the number of emergency calis in the nine 
months compared with the same period in 1901, being—1901, 1,874; 
1902, 866, a decrease of 54 per ceat. The car failures during the 
period had decreased by 29 per cent. The fatal cases declined from 
eight in 1901 to 5 in 1902. The Committee had given very carefai 
consideration to the question of providing more comfortable ac- 
commodation for outside passengers in inclement weather, and 
the general manager had succeeded in perfecting a type of cover 
which afforded great protection in wet and cold weather; it had 
been found possible for 40 cars to be placed in the service in the 
present year. Judging by the average car-mile earnings, it was 
clear that the greatest possible accommodation was provided con- 
sisteat with the careful administration of the undertaking. 


Oidham.—On Thursday last week the new electric tram- 
way sections from Huddersfield Road to Muvreide (14 miles), aad 
from the borough boundary along Uhaddertou Rvad, Barker Street, 
and Henshaw Street (7 furloags), were inspected by Major Druitt, 
of the B. of T., who gave his provisional sanction to the running of 
the cars as early as the Tramways Committee desired. 


L. & Y. Railway Electrificatiou,—The following 
important statement appeared in yesterday’s “nancial Times :— 
“The directors of the Lancashire and Yorkshire Railway decided 
at their meeting on Wednesday to electrify their Liverpool and 
Southport Railway, which is about 184 miles loog, and which 
carries a very large residential traffic. All the detail plans for this 
work have received careful consideration duriag the past 12 months, 
and the various experiments which have been tried at the Horwich 
works have resulted in decisions upon important poiuts of operating, 
thus enabling the work to be put in hand at once. It is antici 
that if the contractors, who have already been selected to manu- — 
facture such portions of the plant as the railway company will not 
construct at its own works, can deliver early enough, the trains will 
be running in nine months. If this be done, the Liverpool and 
Southport line will be the first main line to be converted to the new 
system in this country.” 

Rowley Regis.—The U.D.C. on Monday decided, in 
conjunction with Quarry Bank and Brierley Hill Councils, to apply 
for power to construct electric tramways from Halesowen Road, 
Old Hill, to Halesowen boundary, from Blackheath through Rowley 


R. P. Wilson was appointed engineer to the scheme. 


Spain.—The Zaragoza Tramways Co, has been authorised 
to convert three of the horse tramways in the town of Zaragoza 
into electric lines. 

Wellingborough.—A U.D.C. Committee has been 
appointed to consider the electric tramway question. 
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Swansea.—The Dolter Electric Traction Co. has invited 
the members of the Tramways Committee “and any other members 
of the Council who may take a special interest in electric traction,” 


to visit Paris (free railway and hotel expenses) to inspect the Dolter . 


surface contact system at work there. When the matter came before 
the Electric Lighting Committee last week it was ‘“ jocularly 
moved ” that the letter lie on the table. Some discussion followed 
as to whether it was intended to regard “ the invitation in a serious 
light, or as an attempt to get at the Corporation.” One speaker 
remarked that “if he thought it was made in any other thana 
business way he should treat it with scorn.” Mr. Solomon moved 
that the consideration of the letter be adjourned until the Committee 
had received a report from the sub-committee as to the working of 
the Dolter system. Mr. Tutton pointed out that the sub-committee 
could not report till they had visited Paris and seen the system at 
work. He moved an amendment that the letter be referred to the 
whole Council, inasmuch as it now affected not the Committee only 
but the whole Council. Mr. D. Davies seconded, and after further 
discussion the motion was carried. It will be remembered that the 
Kingsland mechanical surface contact system has recently been fully 
considered by the Swansea Committee ; in fact, we were under the 
impression that it had been practically adopted. 


Switzerland.—The Oerlikon Co. has contracted ak: 


the Swiss State Railway authorities to experimentally convert the 
railway between Seebach and Wetting, a distance of 20 kilometres, 
into an electric line on the Oerlikon single-phase system. 


Willenhall.—There has been a number of trial trips on 
the new electric tramways constructed by the British Electric 
Traction Co. from Willenhall to Darlaston, and from the former 
place to Dean’s Road, the boundary of Wolverhampton. On Friday 
last week representatives of the various local authorities through 
whose districts the lines run were ifivite?’ by the company to an 
inspection and a trip, and everything passed off satisfactorily. The 
lines now only await the inspection by the Board of ‘Trade prior to 
being opened for traffic. 


TELEGRAPH AND TELEPHONE NOTES. 


Aberdeen Telephones. — The Town Council has 
decided to watch the results in other towns before deciding whether 
to proceed with a municipal scheme. 


Cable-Laying Perils.—The cable steamer Newingion 
secured the St. Lucia end of the St. Vincent cable on September 
21st, four and a half mils from the Soufriére volvano, on the island 
of St. Vincent, and had just finished buoying it, when there was a 
violent eruption of the volcano without the slightest warning. 
The steamer thereupon headed away from the land, followed by 
dense clouds cf smoke. We read in the Elatrical World that she 
had a narrow escape, and it is cousidered inadvisable for her to 
engage in further operations there, especially as the cable was 
found to be greatly mangled. The Newington was to proceed to St. 
Thomas for a cable to complete the repair of the St. Lucia—QGrenada 
section. 


Cape to Cairo Telegraph.—Reuter’s reprsentative at 
Cape Town says that according to advices received from British 
Central Africa, the construction of the Cape to “airo telegraph line 
has reached Ujiji, and has been transferred by the Trans- 
‘Continental Telegraph Co. to the Tanganyika concession. 


German-Danish Telephone.—A telephone cable is at 
present being laid between Berlin, Hamburg, and Copenhagen, and 
will, it is anticipated, be completed in the course of a couple of 
weeks, It is proposed later on to connect the line with Brussels 
and Paris. 


Pacific Cable.—Reuter’s correspondent at Wellington 
reports Sir J. G. Ward, the Acting Premier, as confirming the 
report that the plan of the New Zealand Government for a cable 
between Honolulu and Fanning Island is practically accepted. 

The Pacific Cable Boards state that the long section of the Pacific 
Cable between Vancouver and Fanning Islands has been successfully 
laid, and that the cable is now in working order between the stations 
on these two islands. The Anglia is now proceeding tolay the 
remaining section of the cable between Fanning and Fiji. The 
Board trusts that the cable will be open to the public before the close 
of the year. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aston Manor.— October 31st. Condensers for elec- 
tricity works. See “ Official Notices” October 10th. 


Batley.— October 28th. Cooling tower and tank for the 
electricity works. See “ Official Notices ” October 10th. 


Bristol.—November 14th. Are cables. See “ Official 
Notices ” to-day. 


Burton-upon-Trent.—November 5th. Overhead equip. 
ment for tramways. See “ Official Notices ” October 17th. 


Copenhagen.—November 17th. Two dynamos, switch- 
board, &c. See “ Official Notices ” October 17th. 


Dartford. — November 12th. House wiring. See 
“ Official Notices ” to-day. 


Dumbarton.—The U.D.C. wants proposals for the 
carrying out of its order. See “ Official Notices” to-day. 


France.—January 1st, 1903. M. Bret, Prefect of the 
department of Calvados, France, invites propositions for the con- 
struction of an electric tramway between Trouville and Honfleur, 
for passengers, parcels and goods. Length, 16 kilometres. 


Halifax.—November 20th. 750-Kw. steam dynamo 
with condenser. See “Official Notices ” tc-day. 


Hammersmith.—October 24th. Electricity meters, 
See “ Official Notices ” October 17th. 


Hornsey.—October 27th. The Council wants tenders 
for the fitting up of an electric light installation in its 
electricity works. Specifications, &c., from Mr. Robert Hammond, 
consulting engineer, 64, Victoria Street, S.W. Deposit, £1. ; 


Mausfield.— October 31st. Electric wiring of the Town 
Hall. Specifications from Mr. Hewlett at the electricity works. 


Newcastle-upon-Tyne,— November 8th. A _ triple- 
expansion direct-coupled 3,000-H.p. engine for the Corporation 
tramways station. Mr. A. E. Le Rotsignol, general manager and 
engineer. Deposit for specifications, £3 3s. See ‘‘ Official Notices” 
October 17th. 


Paris.—October 27th. Competition for supply and 
installation of motors, pumps and generators for water-works, 
—Apply Hotel de Ville, Paris. 


Santiago de Cuba.—November 15th. The Municipality 
of Santiago de Cuba is open to receive offers for installing an electric 
lighting system in the town. 


Shanghai.—October 30th. (a) Two 500-Kw. steam 
alternators ; (b) switchboards ; (c) two condensers and pumps. See 
Official Notices ” September 12th. 


Southampton.—November 18th. (4) Car bodies; (2) 
electrical equipment and trucks. See “ Official Notices ” to-day. 


Spain.—November 8th. The municipal authorities of 
Tarrega (Catalonia province) are inviting tenders until November 
8th for the concession for the electric lighting of the town during a 
period of 15 years. Particulars may be obtained from, and tenders 
are to be sent to, El Secretario del Ayuntamiento de Tarrega 
(Catalonia). 


St. Petersburg.—November 1st (14th). The T.C. 
invites tenders for the reconstruction of the three town tramway 
lines, hitherto worked by horse traction, with electrical power, and 
the construction of an electric station. The terms of the tender, 
also application forms with particulars, will be sent free at 
once either by post or wire. The last date for the production 


of projects and offers is as above, and applications should be 


addressed: Stadt Amt, St. Petersburg, Russia. 


Sunderland.— November 28th. Steam dynamo, thiee- 
phase motor-generators and transformers, and switchbuvards. See 
“ Official Notices ” October 17th. 


Swindon.—October 29th. Electricity meters. See 
Official Notices” October 17th. 


Tien - Tsin. — November 30th. The Municipal 
Secretary at Tien-Tsin is calling for proposals for the lighting of 
it British concessions by electricity. See this column for August 

5th. 


CLOSED. 
France.—The French Post and Telegraph Authorities in 


Paris have just given out some large contracts for copper wire as 
follows:—La Compagnie Francaise des Métaux, Paris, 50 tons, 
24 mm. diameter, at 1,6794 fr. per ton; 50 tons ditto, at 1,675 fr. ; 
50 tons ditto, at 1,670 fr.; 50 tons, 3 mm. diameter, at 1,6544 fr. ; 
60 tons ditto, at 1,630 fr. Les Trefileries du Havre, Paris, 50 tons, 
24 mm. diameter, at 1,657 fr.; 50 tons ditto, at 1,658 fr.; 50 tons 
ditto, at 1,659 fr.; 50 tons, 3 mm. diameter, at 1,612 fr.; 50 tons 
ditto, at 1,638 fr.; La Société d’Electro-Metallurgique de Dives, 
Paris, 50 tons, 24 mm. diameter, at 1,665 fr.; 50 tons ditto, at 
1,675 fr. ; 50 tons ditto, at 1,685 fr. M.Grammont, Ponot-de-Cheruy, 
50 tons ditto, at 1,690 fr.; 50 tons ditto, at 1,6924 fr., and Les 
Forges de Franche-Comté, 50 tons ditto, at 1,630 fr. 
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Huddersfield.—The Electricity Committee has accepted 
tenders of Messrs. Callender’s Co. and W. T. Glover & Co. for 
cables. 

London,—The L.C.C. has accepted the tender of the 
Electric Construction Co. for the supply, for £370, of an alternator 
and a motor for the testing station on the Victoria Embankment. 


Kirkealdy.—The tenders of Messrs. Chamberlain and 
Hookham for meters at £253, and of the Schattner Electricity 
Meter Co. for prepayment meters, have been accepted. 


Plymouth.—The T.C. has accepted the tender of Messrs. 
Shepstone & Co. for the overhead equipment of the Pounds section 
of the electric tramways, at £1,504. 


Spain.—The Spanish branch of Messrs. Siemens & Halske 

has secured a large contract from the Sociedad Hidro-Electrica 

' Tberica. For the Andoain station on the river Leizaran (Guipuz:oa) 

~ two 1,000-H.P. generators are to be supplied; for the Quintanamar- 

tingalindez station two sets of 2,000 H.p.; and for the Puentalarra 
station four sets of 1,000 H.P. each—a total of 10,000 u.P. 


War Office.—The tender of Messrs. Bruce Peebles and 


Co, has been accepted by the War Office, Ordnance Department, for 
four 50-n.H.P. steam dynamos. 


FORTHCOMING EVENTS. 


Friday, October 24th.—At 8 p.m. Institution of Junior Engineers. 
— General Meeting.at the Westminster Palace 

otel. 

At 7.30 p.m.—North-East Coast Institution of Engineers 
and Shipbuilders. Meeting and Inaugural Address by 
the President. : 

Thursday, October 30th.— At 8 p.m. — Institution of Junior 
Engineers. Visit to the Headquarters of the Elec- 
trical Engineers (R.E.) Volunteers. Demonstration 
with Searchlight Apparatus, &c. 

Friday, October 31st.—At 5 p.m. Physical Society. Meeting at 
the rooms of the Chemical Society, Burlington House. 
Paper on “ The Size of Atoms,” by Mr. H. V. Ridout. 
Exhibition of .“ Vacuum Calorimeters,” by Prof. H. L. 
Callendar, F.R.S. 


NOTES. 


Engineering Education: An American Opinion.— 
In the course of his recent presidential address to the American 
Institute of Electrical Engineers, Prof. C. F. Scott touched upon 
the subject of engineering education. The Zlectrical World and 
Engineer recalls that this also formed the topic of Mr. Steinmetz’s 
presidential address, delivered in.June last at Pittsfield, and con- 
tinues: “The views of these two leaders in their profession are 
so similar and so completely in harmony with the thought of many 
educators not in direct touch with practical engineering, that they 
merit special attention. Mr. Steinmetz maintained that it is not 
the function of the schools to turn out full-fledged engineers 
ostensibly equipped to handle engineering problems of any magni- 
tude; for to do this successfully a very great deal of practical 
experience is required which cannot be imparted by the schools. 
All that educational institutions can do and should do, is to fit the 
student to take up practical engineering work as efficiently as 
possible. Their true réle is to give the student a thorough under- 
standing of the fundamental principles of electrical engineering aid 
allied science, and a good knowledge of the methods of dealing 
with engineering problems. He pronounced. memorizing an 
entirely useless. waste of energy, since when needed formule can 
be derived from the fundamental principles or looked up in the 
literature. President Scott considers the best education 1s that in 
which theoretical training in fandamental principles predominates ; 
that the true function of practical work in a broad engineering 
education is not to produce skilled workmen or full-fledged engi- 
heers, but it is to supplement theoretical work, making it definite 
and certain, so that the student may properly assimilate the 
instruction which he receives. That a student should not make his 
miad a storehou3e of facts, but he should learn where facts and 
information can be obtaiaed and how to use them; that logical 
thinking and clear expression and general culture are indispensable 
in a profession that comes in touch with so many departments of 
Science and engineering, as well as industrial and commercial and 
social activity; and that he must be a broad man with a broad 


educational foundation who would aspire, with any well-founded ~ 


hope, to the fullest. usefulness and success.” 


The Patent Law Amendment Bill,—In the House 
of Commons on Tuesday the Patent Law Amendment Bill, as 
amended by Grand Committee, was considered. An amendment 
moved by Mr. Whitley, to provide that the Bill should come into 
Operation as soon as it received the Royal Assent, was agreed to. 
The Bill was afterwards read a third time. 


Shock Fatality.—At the inquest held into the death of © 
the electric cable jointer at Sutton Coldfield, the evidence given by 


- Ambrose Hilleard showed that on Friday, October 3rd, he and 


deceased (James Jones, aged 27) were making some alterations to 
some dead cables at a street box. He bad occasion to tell deceased 
to go to the other side of the box and pull the cable up from the 
bottom to enable him to box the end of it. Deceased did so, and 
after witness had completed his work he told deceased to let the 
cable go. Immediately witness heard a peculiar hissing noise and 
a moan. He looked through the cables and saw blood on deceased’s 
nose. He went round to deceased and found him kneeling down 
on the ground with his face on a live connection. Deceased was 
taken into Dr. Frazer’s surgery opposite. Witness believed 
deceased must have fallen on to the bus-bar, and he was surprised 
that the voltage, which was only at 230, should have killed him. 
Witness himself tcuched the bus-bar on which deceased fell, and it 
only made him jump. Dr. Frazer said that, on examining the body, 
he found on the left side of the nose a small wound, and on the left 
cheek, from the lip towards the left eye, signs of burning. It was 
impossible for him to say whether deceased died from paralysis 
produced by the electrical shock, or whether he might, through an 
attack of syncope, have fallen on to the bar and met the connection. 
Dr. T. Betteridge, of Sutton Coldfield, who, in conjunction with 
Dr. W. F. Cholmeley, of Wolverhampton, had made a post-mortem 
examination of the body, stated that there was evidence of disease 
of the heart, and that deceased might be subject to attacks of 
syncope and giddiness. In his opinion, the electric shock, com- 
bined with the weakness of the heart, caused the death of the 
deceased. Mr. Trevor Duesbury, electrical engineer, in the employ 
of the Corporation, said that at the time of the accident the voltage 
was 235. Current at such a pressure could not produce death. He 
believed deceased must. have been attacked with giddiness, and 
have fallen forward on the bus-bar. The jury considered deceased 
died from an electric shock owing to having a weak heart, and they 
thought the Callender Co. should provide rubber mats for their 
employés when they were engaged in such dangerous work. 


The British Westinghouse Co.’s Works at Man- 
chester.—The Manchester Association of Engineers, which has just 
opened its winter session, paid a visit a few days ago to the electrical 
engineering works of the British Westinghouse Co. in Trafford Park. 
The members were received and shown over the establishment by Mr. 
Lord, the general wanager. The works, covering about 130 acres of 
ground, are rectangular in plan, and their construction absorbed 
15,000 tons of English-made steel, 10 million ft. of timber, 11 
willion bricks, and 50,000 yds. of concrete. They comprise an iron 
foundry, brass and malleable iron departments, pattern shop and 
stores, steel foundry and forge, electrical power generating station, 
machine shop, &c. Wherever possible electric power is used to 
accelerate production and reduce cost. The machine shop contains, 
it is believed, the largest machine appliances (including a 28 ft. 
boring mill) to be found in this.country. All the power is derived 
from. electric motors. Portable electricully-driven tools are 
used. Electric cranes, each capable of lifting a weight of 
50 tons, traverse the main aisle, and 25 miles of railway 
line form a network of communication throughout this works: 
The administrative offices occupy a building six storeys higb. 
Employment is at present given to 2,000 men. This number will’ 
be trebled when all the departments are in full operation. The 
principal contracts in progress at the time of this visit included 
dynamo machinery of 1,500. H.p. for the Swansea Corporation, 


_machinery for the New Zealand Electrical Syndicate, the Bir- 


mingham Small Arms Co., the London United Tramways, the 
South Wales Power Distribution Co., and the Clyde Valley 
power ssheme generating stations. Other important work for 
various manufacturing firms throughout the country is also being 
carried out. The President of the Society, speaking at a meeting 
subsequently held, remarked that if the Westinghouse Co. was 
successful in its new system of labour, English employers would 
be compelled to look into the- matter, and the result would be a 
general levelling up not only in methods of work, but in the class 
of workmen engaged in the engineering trade. Individual firms 
might suffer, but the trade, as a whole, would be benefitted.—Mr. 
Thomas Ashbury said this invasion of American enterprise would 
tend to improve engineering practice generally, and Manchester, 
in particular, would benefit by the developments now taking place. 


Yorkshire College Engineering Society.—On Monday, 
October 13th, at Leeds, Prof. Goodman delivered the presidential 
address to the members of the above society, taking for his subject 
“‘ Engineering in Canada and the United States.” During a tlree 


‘months’ tour he and four students had visited many large 


works. The prospects for young, technically-trained engineers 
were stated to be very . Victoria, British Columbia, being 
especially mentioned as a favourable field for mining engineers. 


Obituary.—We learn with profound regret of the death 
of Prof. Sidney H. Short, of the English Electric Manufacturing 
Co., which occurred on Tuesday, of appendicitis, at 4, Whitehall 
Court, S.W. The late Mr. Short, who came to this country several 
years ago, was very highly esteemed in electrical circles here. He 
was only 44 years of age. 

We learn with great regret of the death of Mr. John Imray, 
the well-known consulting engineer and patent agent, which 
occurred on September 29th, in his 82nd year. He came to - 
London from Aberdeenshire when only 17 years of age, aad 
became a pupil at the works of Messrs. Maudslay, Sons & Field. 
About 1845 he was making railway surveys in connection with the 
then current railway mania. In the 1862 Exhibition he exhibited 
several steam engines and also a steam hammer which he had 
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invented. From 1864 he commenced to act professionally as 
adviser and expert in law cases connected with patents and 
machinery, and about this time he wrote a treatise on practical 
mechanics and the steam engine, which formed part of Orr’s circle 
of the Sciences, In 1867 he gave up bis engineering business at 
Lambeth and ttarted as consulting engineer and patent agent in 
Great George Street, Westminster. In conjunction with Mr. R, 
Richardson, C.E., he prepared plans for a canal to bring a supply of 
sea water to London a 3 for the formation of a light overhead rail- 
way from Islington to the City. For some time he took the leading 
part in an institute called the Inventors’ Institute, and acted as 
editor of the Scientific Review, and as such editor, took a leading 
part in the controversy between Prof, Wheatstone and W. Fothber- 
gill Cocke as to who really invented the electric telegraph, and it is 
believed that, in consequence of his endeavours, Cooke also 
received the honour of knighthood. In the year 1871 he joined 
Mr. Abel (brother of the late Sir Frederick Abel) in partnerskip as 
consulting engineers and patent agents, in which business 
he took -a very active part until a fortnight before his death. 
For many years he was employed as an expert in most cases of 
patent litigation, and among the principal cases may be mentioned 
the Telephone actions, the Otto Gas Engine actions, the Wecting- 
house Brake actions, Railway Signalling actions, and the Welsbach 
Gas Lighting actions. In the year 1882 the Institute of Patent 
Agents was formed, when he was elected vice-president, and the 
succeeding year was elected president, and devoted a considerable 
time to the successful formation of this Institute, ard the obtaining 
of its Royal Charter. He was also a member of the Institution of 
Civil Engineers, of the Institution of Meckanical Engineers, and 
of the Royal Iostitution. 


Automobiles in War Service.—Cassier’s Magazine 
prints an article on this important subject from the pen of 
Brigadier-General Macdonald. From this article the layman may 
get a glimpse of the enormous importance of transport in war. A 
large army, especially if it employs horse transport, has enormous 
baggage trains. If borses were eliminated, a baggage train would 
not exceed a third of its present Jength. Not merely in bulk is the 
train Jess, but its speed is greater, fully double that of an abimal- 
drawn train. Traction ergines cannot be cruelly treated, 
and though South Africa was full of enteric-breeding dead 
animals, there was no dead engine. An _ instance from 
the General’s own experience is that of a line of steam traction 
from Pretoria to Rustenburg required to carry 130 tons of food per 
week to two columns 20 or 30 miles west of Pretoris. Of that load 
about 30 tons were for men and 100 tons were for animals, and in 
place of the latter about 8 tons of fuel would have sufficed. All heavy 
things could be carried by self-propelled steam or oil vehicles. We 
presume even the mess piano could be so carried. The General 
prefers oil to steam, berause steam is visible so far away, and, more- 
over, water is not always svfficiently available for steam work. 
Lord Roberts always rent for traction engines to move heavy guns 
into position. In South Africa it always proved that where the 
British could move away from the line of railway the Boers were 
forced to retreat promptly or were disastrously outflarked.‘ War 
brings into prominence all the bad qualities of animal traction, and 
there can be no doubt that the cruelties to animals are abnormally 
and unavoidably magnified to a distressing degree, with an even 
worse result to the men. The moral drawn is that mechanical 
traction is practically a necessity. 


The Steam Turbine.—At the Walker Engineering 
Laboratories of University College, Liverpool, on Tuesday last 
week, Prof. Hele-Shaw delivered an address on ‘‘ Steam Turbines,” 
sketching their birtory and development. In seconding a vote of 
thanks to the Professor, Mr. Shield (formerly chairman of the 
Walker Engineering Laboratories Committee), according to the 
Times report, said be had only just returred from the Continent, 
where steam turbires excited deep and universal attention. There 
was scarcely asteam engine maker who was not seriously consider- 
irg that question, and what bad brought about that state of things 
was the fact that in all recent tenders of any importance for elec- 
trices] plant steam turbine makers had not only tendered below the 
price of the best makers of reciprocating engines, but bad guaranteed 
an economy which the makers of reciprocating engines could not 
possibly get. In Paris wonderful results were being achieved, and 
the makers were working in a way which be thought would render 
the adoption of turbines easier than at present, because, by the 
expedient of having each separate ring of guide blades and vanes 
encased in a reparate chamber, less accuracy of fitting was neces- 
rary, as the steam was compelled, after escaping into its own 
chamber, to pass into the next. chamberand there do the work. 
This, be thought, would greatly reduce the cost of turbines, end 
pessibly bring about their univerral adoption. 


PersonaJ.—It is announced that Mr. C. S. Drummond 
has resigned his seat at the board of the Britich Electric Traction 
Go., owing to his having accepted the chairmanship of fwo 
Arericen companies, necessitating his frequert sbeerce from 
England. 

Mr. T. Coast, chargeman of electrical fitters at H M. Dockyard, 
Chatham, has been appointed inspectcr at Malta Dockyard. 

Mr. F. R. Markham, who is leavirg the Arc Works, Chelmsford 
(Messrs. Crompton & Co, Ltd.), where for 11 years be bas bad 
charge of the test department, has been presented by the staff with 
a silver inkstand, pair of field glasses, and an illuminated address. 
Mr. Markham is leaving to join the new business at Walthamstow 
of Messrs. Bray, Markham & Priess. 


The New Technical Institute at Manchester,—Aj 


- the opening of this great Institution last week, the Lord Mayor, in 


a brief address, mentioned the fact that Manchester was the second 
borough in England to take advantage of the Technical Instruction 
Act. It did this before anything was heard of the “ whisk 
money,” having levied a rate for the purpose. The City Council 
bad always supported the effcrts of the Committee most generously 
It had given them everything asked for, and any credit attaching 
to the foundation of the school must be shared by the Corporation 
as a whole. 

Mr. Balfour, in Lis address, spoke ¢f the Manchester Techno. 
logical School as the greatest fruit of municipal enterprise in this 
country, and though he could have no adequate idea, from hig 
present visit, of all that it was capable of doing for the industries 
of Lancasbire, still nobody could go over the building, observe its 
equipment, study, even in the most cursory manner, the care that 
bad been devoted to it, without feeling thet the Corporation had 


set a great example worthy of the place the city held in Lancashire - 


and in Great Britain. He recalled with pride the fact that he was 
a member of the Administration which, in 1889, formed the first 


Technical Instruction Act. The great building in which they were ~ 


assembled wasan outward and visible sign of thas awakening which had 
come over our people in view of the ever-changirg conditions of 
international industry. There was a time when we could flatter 
ourselves, without any undue egotism, that not only were we first 
among industrial netions, but that the rest were nowhere. That 
time had passed, never to return; and he was fer from uttering any 
selfish complaints regarding the charged conditions, which were, 
indeed, inevitable. The growth of the world’s wealth must be a 
benefit to every part of the world, and all we had to do was to bear 
our share in the great industrial development. But there has also 
been another change—a change from the pre-scientific to the 


- scientific stage of industry. When England obtained its manu- 


facturing moropoly the relation between science and industry was 
of the feeblest character. The intimate correlation between the 
discoveries of the laboratory and the processes of the workshop 
was not in existence; hence it happened that, in some 
branches of work, we were behind our neighbours, who, 
in this respect, though not in many others, had proved themselves 
more apt to learn that lesson than we had ourselves, Foreign 
nations had grasped more firmly than we had the great truth, on 


which bc insisted, that, in order to profit by a scientific training— - 
to turn the learning acquired to purposes of original discovery—~ 


a pupil must come thorcuglly prepared, anxious and ready to learn. 
He must have asound preliminary training in the ordinary branches 
of education. Much, however, depended on the manufacturers. It 
was quite useless to turn out highly trained and capable students if 
there were no employers for them. He did not know whether in 
Germany, for instance, this had not been overdone. It would be 
impossible—speaking from what he knew of a few years ago—to 
go into any German manufacturing establishment, electrical, 
chemical, or other, without finding a proportion of scientifically 
trained assistants enormously in excess of an) thing that was commonly 
thought necessary in this country. True tneory and true practice 
could 1 ever be divorced without loss to both. In the changed and 
ever-changing conditions of our time we should imitate the best 
qualities of our fcrefathers—their energy, their anxiety to take the 
beet the world had to give—and their institutions, like the Man- 
chester Municipal Schoo], would bear for that city and the country at 
large, all the fruit of which they were capable. 

On the motion of the Earl of Derby, a vote of thanks was given to 
Mr. Balfour for his address. 

Several other speeches followed ; and in the evering a conver- 
sazione was held in the new ‘chool building. The various depart- 
ments were thrown open and experiments were conducted by tre 
Professors in the electricity, engineering and chemical laboratories 


The [Italian Electro - Technical Association.— We 
have received a copy of the programme of the general meeting of 


‘ the Italian Electro-Technical Associetion (Asrociezione Elettre- 


tecnica Italiana) which is to be held in Turin irom the 31st inst., 
to November 3rd. The papers to be read on Friday, the 31st inst. 
include one by Prof. Angelo Banti on “ The Behaviour of Rotary 
Converters in Electric ‘I'raction Installations with Stationary Ac- 
cumulators, ’and one by Signor Domenico Civitaon “Electric Traction 
on Railways.” Prof, Guido Grassi will give two papers :— One on 
‘Dynamo and Alternator Calculations,” and one on ‘“ Some Pro- 
perties of Transformers.” On the same day the Committee on 
“ Units of Measurement ” will present a report. On Saturday the 
ist prox. Signor Giovanni Giorgi is to present a paper on “‘ The 


~ Basis of the Theory of Electrical Intensities,’ and another on 


“The Action of the Rubmkorff Coil,” while Signor Ciaretti will 
deal with the subject of “The Electrolytical Puritication of Beet 
Sugar,” and Signor Secondo Sacerdote with “ Variations of Current 
and their Applications.” Sunday, November 2nd, and Monday, 
November 3rd will be devoted to a visit to the Exhibition of 
Modern Decorative Art, in Turin, and toa number cf electric 
power plants in the district. 


Appointments Vacant.—Ilford U.D.C. requires a 


general and traffic manager for the trams at £250; an assistant is 


wanted at Falkirk at £100; a resident engineer is wanted for 
Hastings at £300. See “ Official Notices” to-day. 


Tube Railways.—The Tube Railway Committee 


‘resumed its sittings on Tuesday, when it was announced that the 
London United Electric Railways Scheme bad been withdrawn. — 


Our account of the proceedings will appear in our next issue. 
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The M.E.S. and Marylebone Arbitration.— The 
arbitration proceédings in this matter were resumed on Monday 
last. Our report is held over until next week. 


For Sale.—On November 3rd, Messrs. P. Huddleston 
and Co. will sell by auction at Manchester a quantity of electrical 
plant (Moon, Loughlin & Co. in liquidation), cf which details 
appear in our advertisement pages te-day. ; 


Electricity in Agriculture: An Austrian Installa- 
tion. —The Zeitschrift fiir Elecktrotechniker for August 31st con- 
tained an illustrated description by Herr Roth of an Austrian farm 
whereon electricity is employed for ploughing end also for 
driving a pump and an agricultural machine, and we find a brief 
account thereof in the Electrical World’s excellent digest. The 
pump and agricultural machine are only working at. long intervals, 
and they are therefore placed on the lighting circuit, but for plough- 
ing a separate circuit is used. There is a small water-power avail- 
able, giving 500 litres per second at a height of 8 metres; a 40-H.P. 
turbine is used, running at 275 r.p.m. To improve the uniformity 
of revolution, a 1,000-kg. fly-wheel is mounted on the shaft of the 
torbine. With the turbine are connected two sets, each consisting 
of two electric machines. The larger set is a €5-xw., 2,100-volt, 
three-phase alternator and a 4(-xw., 110-volt, direct-current dynamo, 
while the smaller set is a 10 kw., 2,100-volt, three-phase alternator 
and an 11-xKw., 110-volt, direct-current dynamo. There is also a 
battery of accumulators of 60 cells, giving 987 ampere-hours in 
seven hours. The 65-Kw tbree-pbase macbine gives the current 
for ploughing, the 10-xw. three-phase machine for lighting. While 
current is used for plcughing, the 65-xw. three-phase machine is 
coupled with the 40-Kw. direct-current machine, and the. latter is 
connected with the storsge battery. As long as the whole power is 
not required for ploughing, the tattery is charged from the direct- 
current machine. When more power is required for ploughing than 
the turbine can give, the battery drives the direct-current wachine, 
which then runs as a motor and supports the turbine. If during 
ploughing current is required for lighting, the smaller machine ret 
is used, which, however, is then disconnected from the turbine, in 
order to avoid fluctuations of the light, due to sudden changes of 


’ the ploughing load; the 11-xw. direct-current machine is then 


driven as a motor from the battery, and drives the 10 Kw. three- 
phase machine, which gives the lighting current. When the 
ploughing is finished, the 10-xw. three-phase machine and either 
of the two direct-current machines are driven by the turbine; the 
former gives the current for lighting, the latter for charging the 


_ battery. For ploughing the following system 1s used :—At.one side 


of the field is placed the car with the motor, which drives a steel 
tope along which the plovgh is runnivg. The speed can be reduced 
to 10 per cent. of full speed by means of a regulating resistance. 
The steel rope runs from tbe car with the motor to s1other car at 
the other side of the field and back. The progress from one furrow 
to the next takes place nearly automatically by means of only two 
switches. The installation is said to work very satisfactorily- 


A Third-Rail Problem.—“ It is very curious that a 
tunnel third-rail contact carrying a heavy current requires to be 
used under heavy electric load, in order to operate sparklessly. 
Such is the undoubted fact. A tbird-rail unused for 48 hours 
sparks and sputters for the first few trips, and then settles down to 
satisfactory operation. This would naturally be acccunted for by 
the presumption tbat rust and foreign material had accumulated 
and were thus removed, and even if the rail appeared bright, at the 
beginning of the experiment, one would be still inclined to adhere 
to this idea. A third-rail engineer, however, contributes this piece 
of information, which certainly gives rise to some further specula- 
tion: A tunnel is equipped with two tracks and two third-raile. 
Regular service demands that the locomotives pull heavy trains over 
one track and return light over the otber. Both third rails 
obviously get equal mechanical cleaving. In fact, they look clean 
and exactly alike, yet when, through some exigency of traffic, the 
locomotive is required to pull a load over the tracks on which it 
commonly operates light, the attempt is accompanied by mort 
formidable sparks and arcs which do not cease fil: repeated heavy 
Irips have been made. It is not a matter «f sbces, because the 
locomotive in question has ample opportunity, in its regular work, 
to ute all of its shoes under heavy load. This would seem to 
indicate come curious virtue imparted to the thir¢-rail by the heavy 
current-carrying shoe and not by an idle thoe. Simple inspection 
does not suffice to explain the phenomenon, and complex investiga- 
tion is yet to be heard from.”—Street Railway Journal, Chicago. 


THE CENTRAL STATION ENGINEER. 


Taz Heywood T.C. bas appointed Mr. J. Stott as resident elec- 
trical engineer, in succession to Mr. W..8. Johnston. 

The staff at the Plymouth Corporation electricity works on 
October 15th presented a number. of books to Mr. T. R. Stancombe, 
who is leaving to take up the position «f charge ergineer at 
Wimbledon. 

On Tuesday, October 14th, a smoking concert was beld by the 
staff and employés of the Paisley Electricity Works, Mr. 8. H. 
Ruopzs, chief assistant engineer, being in the chair. During the 
evening a marble timepiece was preserted to Mr. J. M. Barsour, 
chief clerk, on the ¢ on of his marriage. 


NEW COMPANIES REGISTERED. 


Siemens Electric Appliances, Ltd. (75,102).—This company 
was registered on October 13th, with a capital of £25,000 in £100 shares, to carry 
on the busi of facturers of and deslersin electrical goods, appliances 
fittings, apparatus, engines, plant, machinery, tools, materials and things 
electricans, engineers, manufacturers, contractors, suppliers of electricity fo 

light, heat, motive power and other purposes, manufacturers of cables, wires 
lines, accumulators, lamps, fittings and accessories, &c. The first subscribers 
(each with one share) are:—G. von Chauvin, 12, Queen Anne’s Gate, S.W. 

bee a engineer; F. A. Spiecker, Meine Westrasse, 22, Berlin, merchant 

J. J. Easton, Inglewood, Sutton, Surrey, telegraph engineer; A. Sabine 
Grasmead, Dulwich, secretary; A. M. Hicks, 12, Belmont Road, Wallington, 
Surrey, clerk; A. Straube, Fern Bank, East Heath Road, Hampstead, telegraph 
engineer; A. Siemens, Coombe House, Kingston-on-Thames, and T. Lawrence, 
16, Duncan Road, Richmond, clerk: No inital public issue. The number of 
directors is not to be less than two nor more than five: the first are G. von 
ty enn F. A. Spiecker, Dr. W. Howe and J. J. Easton; qualifica- 
tion, £1,000. 


Electromobile Co., Ltd. (75,139).—This company was regis- 
tered on October 17th, with acapital of £50,000 in°£1 shares (5,000 deferred) to 
manufacture or cause to be manufactured, buy, hire, sell, let on hire and deal in 
motor cars and motor carriages and their components, fittings and accessories, 
to carry on the busi of aut ile, store and garage keepers, suppliers of 
electricity and motive power, &c., and to adopt agreements (1) with the British 
Electromobile Co,, Ltd.; (2) with the Gloucester Railway Carriage and Wagon 
Co., Ltd.; (8) with Greenwood & Batley, Ltd.; (4) with T: G. Chambers; and (5 
and 6) with T. H. Weguelin and E. Schenk. The first subscribers are :—T. G. 
Weguelin, Bartholomew Housé, Bsrtholomew Lane, E.C., with 250 shares; E. 
Schenk, 20, Victoria Street, 8.W., chairman of Crystal Palace Co.. with 250 
shares; T. G. Chambers, 4, Place, W.C., with 250 shares ; 
G. Wilson, Arrandale, Adamerill Road, Sydenham, 8.E., clerk, with 1 share; 
L. Bulliel, Bartholomew House, Bartholomew Lane, E.C., stockbroker, with 1 
share ; H. Carr, 9, Cambridge Street, Hyde Park, W., clerk, with 1 share ; and 
A. Smith, 17, Gascony Avenue, West Hampstead, clerk, withishare. Minimum 
cash subscription 10,000 ordinaryshares. The first directors are T. H. Weguclin, 
E. Schenk and T Chembers, managing director; qualification, 
ordinary shares; remuneration (except managing director) as fixed by the com- 
pany. Registered office, 4, Bloomsbury Place, W.C. 


Electric Traction Insurance Association, Ltd. (75,138).— 
This company was registered on October 17th, with 100 members, each liable 
for £1 in the event of winding-up, to insure on the mutual principle against 
claims, losses and damages in respect of accidents caused by electric tramecars 
or tramways in which members of-the company are interested, and to carry on 
(as a separate business) insurance on the mutual principle against claims and 
losses arising under common law, or under the Employers’ Lisbility Act, 1880, 
the Workmen's Compensation Act, 1897, or other Acts in respect of fatal or 
other accidents to persons employed in connection with electric tramways. 
The first subscribers sre:—P. G, H. Carvill, 29, Morpeth Mensions, 8.W., 
barrister; H. I. Jeafferron, Lloyd’s, E.C., underwriter; W. Higgins, 5, King’s 
Bench Walk, Temple, E.C., barrister; C. G. Hentsch, Lloyd’s, E.C., under- 
writer; J. F. Albright, Oldbury, nesr Birmingham, civil engineer; G. T. 
Brodrick, Lloyd’s, E.C., underwriter; snd A. W. Johanning, Suffolk House, 
Cannon Street, E.C., secretary. The subscribers are to appoint-the first 
directors ; remuneration, £10 each per annum and £200 for the chairman. 


Burmah Electric Tramways and Lighting Co., Ltd. (75,090). 
—This company was registered on October 11tb, with acapital of £200 000 in £5 
thares, to construct, equip and work as owners, lessees, managers and con- 
tractors, any tramways, Jight railways, or other reads or ways, to gererate, 
supply, utilise and distribute electric or other power for locomotion, for the 
working of plant or machinery, for heating or lighting, for telegraphic or 
telephonic purpores or otterwise, and to undertake any other business which 
can be conveniently carried ¢n in connection with the above. The first sub- 
scribers (each with one share) are:—C. R. Webb, Worcester House, Walbrook, 
E.C., cbartered a-courtant; P. Phipps, 22, Selby Road, Anerley, 8.B., gentle- 
man; N.. W. Leathers, 9, Christeburch Road, Crouch End, N., clerk; H. E. 
Sherreard, 313, Finchley Road, S. Hampstead,-N.W., clerk; L. A. Baddley, 
Whitehall’, Chingford, chartered accountant; W.R. Elston, Worcester House, 
Walbrook, secretary ; and W. J. Simpson, 25, Flaine Grove, Gospel Cak, N.W., 
clerk. Minimum cash subscription, 100 shares ; the number of directors is not 
to be Jess than three nor more than five; the first are EF. C. Morgan, 20, Sussex 
Mansions, 8. Kensington, S.W.; C. B. Pritchard, 2, Charles Street, Mayfair, 

.W.; F. C, Kennedy, 15, St. Vincent Street, Glasgow; D.C. Ellis, 36, Basing- 
hall Steet, E.C.; and H. B. Kindersley, 8, Stone Buildings, Lincoln’s Inn, 
W.C.; qualification, ££00; remuners tion, £150 each per annum (chairmen £300, 
vice-chairman £200). Registered office, Worcester House, Walbrook, E.C, 


Aceumulator and Motor Construction Co., Ltd. (75,134).— 
This company wes registered on October 17th, with a capital of £1,000 in £1 
shares, to carry on the business of electricians, engineers, manufacturers of and 
dealers in motors and sccumulators of all kinds, suppliers of electricity for 
light, heat, power and other purposes, &c. The first subrciibers (each with 
one share) are:—F.. Godelmanr, 48, Parlisment Hill, Hampstead, general 
merchant; G. H. Mackay, 48, Parlisment Hill, Hampstead, manufacturers’ 
agent; W. Norris, 38, Compton Road, Highbury, N., general agent; R. Taylor, 
282, High Holborn, W.C., surveyor; D. W. Drummond, 45, Parliament Street, 
8.W., solicitor ; Miss M. Drummond, 23, Grove Terrace, Highgate Read, N.W.; 
and J. K. Mackay, 48, Parliament Hill, Hampstead, N.W., secretary. No 
initial public issue. The numter of Ccirectors is not to be less than two nor 
more than three; the first are F. Godelmann and J. K. Mackay. Registered 
office, 282, High Holbern, W.C. 


CITY NOTES. 


Edmundson's Electricity Corporation, Lid. 


An extracrdipary general meetirg was beld on Thursday, last week, 
at the ¢ffices, Broad Sanctuary Clambers, Westminster, to consider 
resolutions for increasing the capital. 

Mr. F. E. Gaiprer presided, and, in explaining the reasons for 
adding to the capita), said, according to a report in the Tims, that 
their principal business wae really that of an electric supply com- 
pany, and they now had 20 central stations workirg iu which they 
had the controlling interest, Additions had to be made, from time 
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to time, to the generating machinery, as well as extensions to the 
maine, in order to meet the growing demands of customers. It was 
to provide for such extensions that further: money was wanted, and 
it would be profitably employed in carrying out such work. The 
directors were well satisfied with the progress which was being made 
at the various stations. The policy of the board was to retain the 
company’s investments in these undertakings until they had been 
thoroughly developed and had reached their full value. This, of 
course, called for large funds, but the policy was undoubtedly the 
right one.. Already many of their investments could be realised at 
a considerable profit, but it was expected that they would become 
much more valuable within a comparatively short time.. It was not 
intended to issue more than £100,000 of the new capital at present. 
The balance would be retained for issue as and when required. He 
then moved resolutions for increasirg the capital to ££00,000 by the 
creation of 40,000 new shares of £5 each, and authorising the board 
to issue preference or ordinary shares, as they might think fit, 

_ fubject to the condition that the aggregate amount in nominal value 
of the whole of the preference shares of the company for the time 
being should never exceed the aggregate amount in nominal value 
of the ordinary shares issued. 

Mr. W. R. Davies, in eeconding the resolutions, said that the 
proposed additions to the central stations would be very profitable, 
and the new capital would certainly be advantageous to the under- 
taking as a whole. ; 

The resolutions were carried unanimously ~ 


Richardsons, Westgarth & Co. 


Tux report for the year ended August 25th last, states that the 
profits, after fully providing for maintenance of plant, amount to 
£93,961, to which has to be added the balance brought forward, 
£7,062—£101,023—out of which there has been appropriated for 
various purposes £44,679, leaving a balance unappropriated of 
£56,344, which the directors recommend should be dealt with as 
follows :—Dividend on preference shares at 6 per cent. per annum 
from May ist to August 25th, 1902, accrued, £6,653 ; dividend on 
ordinary shares at 6 per cent. per annum for half-year ended 
August 25th, 1902, £10,500; ret aside for depreciation, £15,000 ; 
carried to reserve account, £10,000; written off preliminary ex- 
penses, £3,576 ; carried forward, £10,615. 


Electrolytic Alkali Co. 


Tuw report for the year ended August 31st last, to be presented to 
the meeting in Middlewich on the 30th inst., states that the net 
profit for the year, after expenditure in keeping the plant, machinery 

- and tools in a state of efficiency, allowing for depreciation and inte- 
rest on calls paid in advance, but without providing for directors’ 
remuneration, is £6,420. To this has to be added the amount 
brought forward from the last account, £1,242, making an available 
balance of £7,662. The directors propose that this amount be 
applied in paying the cumulative dividend on amounts called up on 
the preference sbares issued to date, calculated from the several 
dates of payment of instalments, to August 31st last. This will 
absorb £7,331, and leave £331 to be carried forward to the next 
account. There are now two units of plant in operation, and both 
are working satisfactorily. The second unit was, however, only 
started early in August last, so that one unit has practically earned 
the whole of the preference dividend. During the year 100,000 
additional shares (50,000 of each class) were offered for public sub- 
scription, and the whole of these were applied for and duly allotted. 
The preference shares were considerably over-subscribed. The 
process continues to work wel], and the excellence of the products 
commands a ready market for them. The demand for the com- 
pavy’s make of bleaching powder is very good, and the present 
plant is taxed to its utmost capacity. The requirements of the 
~company have necessitated the provision of more convenient offices, 
and these are now in course of erection. 


‘Western Telegraph Co., Ltd.—The directors have, 
after transferring £30,000 to the general reserve fund, and £2,000 
to the maintenance-ships’ reserve fund, decided to recommend a 
final dividend of 3s. per share, making with previous distributions 
a total dividend of 6 per cent. for the year ended June 30th, 1902, 
and also the payment of a bonus of 2s. per share, both free of 
income-tax. The balance of the account is carried forward. For 
the purpose of paying the above dividend and bonus on the 30th 
inst., the register of transfers will be closed from October 22nd to 
29th, both days inclusive. : 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in Calcutta 
Electric Supply Corporation, Ltd., further issue of 20,000 shares 
of £5 each; and to allow the following to be quoted in the Official 
List:—Colombo Electric Tramways and Lighting Co., Ltd., 
£120,000-5 per cent. first mortgage debenture stock. 


Oriental Telephone and Electric Co.—The directors 
bave declared an interim dividend of 24 per cent. on the paid-up 
capital. The warrants will be posted on 31st inst. 


Globe Telegraph and Trust Co.— The directors 
pnounce a quarterly interim dividend of 1s. 9d. per share on the 


rdinary shares. 


STOCKS AND SHARES. 


, Wednesday Evening, 


Poritics continue to lead finance by the hand, and prices waiteg 
during the early part of the week upon Mr. Chamberlain’s post. 
poned statement in reference to the taxation of the new Colonies 
and to the coming Loan. More interest was taken in this pro. 
nouncement than in the Royal Progress, and it is well for markets, 
investment and speculative alike, that the uncertainty is terminated 
by a statement of the Government’s intentions 

Business in electric descriptions continues good, and in comparison 
with the inanimation prevailing in other departments of the Stock 
Exchange, there is little to grumble at. Of course the comparative 
dulness of Consols and gilt-edged securities generally does affect 
such a purely investment market, as is that for Electrical Supply 
shares, to a certain degree. Fluctuations are infrequent, but there 
are more changes to be found in the telegraph section. The 
railway department commands a fair share of business, and traction 
enterprises remain in good favour. 

Thanks to the battle of the “Tube” promoters before Sir Lewis 
MclIver’s Committee, Metropolitan and Metropolitan District stocks 
have moved up sharply, the market arguing that the withdrawal of 
the London United Railways Bill should leave the ground clearer 
for the two Sewer companies. Districts advanced to 38}, Metro- 
politan Consolidated to 832, but of the Tube securities only Central 
London Deferred shared in the movement. It is a somewhat re- 
markable thing that, packed as the Central London trains are in 
the morning, the District Co. also manages to fill its carriages to 
overflowing, and between certain hours in the morning it is difficult 
to get a seat except at a station near the commencement of the 
journey. Waterloo and City stock is better upon the changes in the 
directorate of the London and South-Western, referred to here last 
week. The improvement, however, does not go further than a 
point. Great Northern and City Preferred “A” shares are £8 
middle, and judging from the look of the preparations at Finsbury 


Park station, the time for opening the line should not be delayed — 


many months now. 

London United Tramways issues are all the same prices as quoted 
-last week, nor has any change occurred in British Electric Traction 
shares, the Zimes and the Daily News controversy notwithstanding, 
Calcutta Tramways Ordinary shares are receiving a good deal of 
attention just now, the price being about 71, while the Preference 
are 44, and the 44 per cent. First Debenture stock 1084. Buenos 
Ayres and Belgrano Second Debenture changes hands in the neigh- 
bourhood of par, but the company’s other varieties are somewhat 
neglected. Anglo-Argentines keep hard at 44, and Barcelona Trams 
are 10. South London Electric Supply shares hardened } upon the 
company’s report that it has sold 110,000 more units during the first 
nine months of this year than it did in the corresponding period of 
1901, and the gross revenue is £2,300 better. City of London 
Ordinary and Preference have also improved, the extent of the rise 
being 10s. in each case, while the Second Debenture stock is up 1 
per cent.’ This security was specially singled out for suggestion as 
likely to be an improving investment some months ago, when the 
price was about par; it seems ‘quite good enough to hold at its 
present level, and will probably score another quiet advance. 
County of London Debenture is the turn easier. 

No change has taken place in Globe Telegraph and Trust upon 
the declaration of the usual quarterly dividend on both classes of 
shares, but the Preference are in demand on behalf of investors, and 
seem likely to go better when the present tyranny of the money 
market is overpast. Most of the changes produced in the Telegraph 
section are by reason of the marking of prices ex dividend on the 
last account day, October 15th. In the majority of cases the deduc- 
tion has been nearly or fully recovered. Eastern Extension shares, 
for instance, show no trace of having lost 2s. 6d. for dividend ; 
Anglo-American Telegraph Ordinary stock is also unchanged, and 
the “B” is better, allowing for the 14 per cent. deducted. West 
Coast of America shares are quoted nothing to 5s. 

National Telephone Deferred stock exhibits a better tone, other- 
wise Telephone descriptions are unaltered. Telegraph Con- 
structions bave fallen £1,and Brush Ordinary are again } off, 
Electric Construction Preference being lower to the same extent. 
The Electrolytic Alkali directors have a balance of £7,662 to deal 
with, and propose to pay 7 per cent. on the Preference shares, the 


_ price of which is about 1, while the Ordinary are an eighth. 


lower. 


’ 
i 
im 
i 
4 
2 
4 
4 H 
H 
: 
f 
q 
1, 
| 
i 
ah 
‘ 


1902, 
Yol. 51. No. 1,300; Ocrosen 24, 1902] THE ELECTRICAL REVIEW. 715 
SHARE LIST OF ELECTRICAL COMPANIES. 
ening, 
TELEGRAPH AND TELEPHONE COMPANIES. 
waited 
} Stock Busingss done 
post. Present NAME. or Dividends for the last 
lonies Issue. three years, Oct. 15th. Oct. 22nd. 
arkets, ? 1899. | 1900. | 1901. Highest| Lowest. 
inat 67,100 | African Direct Telegraph, 4 % Debs. | 100 we 98 —102 98 —102 
119,7001 5 % Debs., Nos. 1 to 1,250 Red... xe .. | 100 70 — 80 70 — 80 
Anglo-American Telegraph 4 .. | Stock | 78/6 61s. 48 — 51 48 — 51 xd 50 
arison 3,105,580 do. Prk 6% 6 6% | 92—9%4 91 — 98 
3,105,580 do> do. Deferred .. .. .. | Stock | £1%s. | 5s.% | 9s. 13 7 
Stock 44,000 | Chili Telephone, Nos, 1 to 44,000... ret 5 4% 5% 5 4 44 
13,333,300$ | Commercial Cable ae .. | $100 8% 8 & 8 $ 160 —170 —170 xd 
rative Sterling 600 year 4 Deb, Btock Red, — tis 94 — 944 
rect Spani: 'elegrap! Ay rey 4 
there 96,300 | Direct West India Cable, Reg. Deb. within Nos. to 1,200, Red. | 100 » 100 —108 100 —103 
The 4,000,000 | Eastern Telegraph, Ord. S ; Stock | 7% 1% 1% 125 — 124 —129 xd | 127 1244 
action 1,534,645 Do. 4% Mort. Deb. Stock Red. os .. | Stock bs ve “s 106 —109 106 —109 1 1 
300,000 | Eastern Extension, Australasia, and China Telegraph | “8 mak 10 7% 7% 1% 12 — 123 12 — 123xd |* 125 12; 
820,0001 4% Deb. Stock Stock cs 107 —110 107 —110 
se 300,000 — & South art Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 100 54% ry oe 99 —102 99 —102 sop ae 
Lewis 200,008 do. ‘ Reg. Mort. Debs. (Mauritius Sub.) 1 ‘108,000 101 % } 101 - 104 % 
150, Great Northern Telegraph, of Copenhag: 10° | 128% | 15% | 15% 27 — 28 27 —-28 
wal of 70,000 { Halifax and Bermudas Cable, 44 % ist Mort. Debs. » within Nos. } 100 ; 3 100 —108 100 —108 
learer 17,000 | Indo-European Telegraph... % 110% |10% | 42 98 — 42 
fetro- 100,0001 | Liondon Platino-Brazilian Telegraph, 6% Debs. | 100 101 —105 101 —105 
72,680 | Montevideo Telephone, Ltd., Nos. 1 to 72,680 1 24 4 4 
entral 86,492 Do. do. 5 % Pref., to 86,408 1 1 
1,983,333 | National Telephone, Pref. Stock .. * ix -. | 100 5 5 oo? 5% 938 — 95 93 — 95 94 93 
at 1,966,667 Do. do. Def. Stock | 100 64 xd 55 — 57 56 — 58 
15, Do. do. 6 % Cum, Ist Pref. .. ve 10 6% 6 6 1 1 
are in 15,000 Do, do. 6 % Cum. 2nd Pref. ois os 10 6 6 6 + I 114— 1 
$ 250,000 Do. do. 5 % Non-cum. 3rd. Pref., 1 ‘to 1 250,000 oe o> 5 5 5 5 5 
yes to 2,000,0001 | Do. do. 34 % Deb. Stock Stock | 34% | 34! 84 96 — 99 — 99 
ffi ,000 Do. do. 4% Deb. Stock Red. 100 ea 4 4 102 —106 102 —106 104 
cult 171,504 | Oriental Telephone and Elec. Nos. 1 to 171,504, fully paid 5% 6% 6 1 1 we 
f th 100,000 | Pacific and European Tel., 4 % Guar. lto 100 99 —102° | .99 —102 
11,839 | Reuter’s . 8 5% 15% | 5% 7h 
in the 8,308. | Submarine Cables Trust we | Cert. me 110 —120 110 —120 
58,000 River Plate Telephone Ge Pret x 71% | 7% | 7% a. 
40,000 0. um. ., Nos. 1 to 00 
179,947 Do. do. 5 % Debs 102 —105 
han a 15,609 | West African Telegraph, Shares... 3 10 te 5 34— 
30,008 | West Coast of Nos. 1 to 30,000 and 58,001 to 58,008 24 o— 
930, estern Telegrap Nos. 
sbury 75,0008 do.’ "5 % Debs. 2nd series, 1906: | 100 102 —105 102 —105 
layed 400,000 Do. do. 4 % Deb. Stock Red. .. «s +9 -. | 100 cs ‘a ee 99 —102 99 —102 
ay 88,321 | West India and Panama Telegraph .. 10 8% 4% 4 4 
34,563 Do. do. do. 6 Cum. 1st Pret.” 10 pe: 5 5 
4,669 Do. do. do. % Cum. 2nd Pref.- .. 10 8— 4 8— 4 
roted 80,0002 Do. do, do. % Debs., Nos. 1 t0 1,800 ..| 100 | 100 —108 100 108 
ction 
ding. 
al of 3 ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
rence x 
1enos 
20,000 | British Aluminium 7 um. Pref. AS 10 és %, BA— 44 
eigh- 00,0001 | Do. do. 5 ist Mort, Deb. Stock Red. 83 — 83 — 88 
h 100,000 | British Electric Traction 1 | 8% | 9% | 9% | 13 — 14 133 
what 100,000 Do. 6 % Cum. Pref, 10 124— 138 124— 13 123° 136s 
rams 600,000 5 Debenture Stock . | Stock 124 —127 124 —127 126 
100,000 British Insulated Wire Ord. 20% | 15 % | 10% 8t 
1 the 100,000 | Do. do. 6 % Cum. 6 : 
first 50,000 | Do. 44 % Ist M | 108 —106 108 —106 
50,000 |{Browett, Lindley. & Co. (1899), Ord. .. -~. £1 8 18s. to 15s. 18s. to 15s. 
rise 125,0001 Do. do. 44 % Perp. Deb. Stock . Stock 100 —108 100 —-1 
125,0007 do. 2nd Deb. Stock ae . | Stock — 9 93 — 98 
85,000 Callender’s Cable le Construction ahs | 15% | 20% 154— 154 
90,0001 do. Ist stort Deb. stock Red. Stock 109 —113 
the 1,860,014 Central ‘London Railway, Ord. Stock | Stock 4 104 —107 108 —111 107 ia 
its 494,093 Do. ~ do. 4% Pref. Stock | Stock 4 107 —110 107 —110 } 4 
ince, 1,830,000 | City and South London Railway | Stoo) 
100,001 | { B01 to 11,000 of £50 red, 101 —106 % | -101 —106 % 
P 99,261 | Edison & Swan United Elec. Light, “A” shares, ‘£8 paid, 1 to 99, 5 6 of 
s of 17,189 Do. do... «A shares, 01— 017,199... 1 
an 100,0001 Do. 5% b.Btock Prov. Certs, all pa 100 82 Tl — 82 
mney 112,100. | Electric Construction, 1 to 112,100 .. 2 | 6% | 6% | 6% 2 2 ; 
31,390 % Cum. Pref., 1 to 81,390 2 3 23 
raph 1825001 Perp. 1st Mort. Deb. Stock Btook 99 —102 99 —102 
the 25,000 Co. ax 5% | 5% 10 — 104 10 — 104 
duc- 35,000 Henley's (W. T.) Telegraph | orks, Ord... 15 20 20 % 16 — 17 16 — 17 163 | 163 
35,000 Pref. 5 44 44 62 52 
48,050 De. Deb Stock Stock | 109 — 109 : 
nd: 50,000. | India-Rubber, elegrap! or’ 203— 204— 
300;0001 do. do, 4% 1st Mort. Deb. | 100 | 99 —102 
and 87,500 | HLiverpool ‘Overhead Railway, Ord. 83% | 14% 5 
Vest 10,000 do. Pref. £10paid 5 10 — 1 
7,500 | Parker Lita., Ord., Nos. 1 to 10 144— 1 144—- 1 
§Rosling & Fynn 6 % Cum. Pref. is £1 6 19/0 to 20/0 —.. 
her- 37,850 peace Construction and ‘Maintenance. 12 15% | 1% 20 % 33 — 41 37 — 40 394 33 j 
150,000 do. 4% Deb. Bas., ‘Nos. i to 1,600 Red. 1900 100 102 —105 102 —-105 at ~ 
on- 540,0001 Waterloo. & Railway, Ord, Stock 100 3% 3% 8% 94 
of, q 
ent. otations on Liverpool Stock Exchange. * . t Unless otherwise stated all she shares are fully paid. I 
leal § From Bradford Share List. From Manchester Share List. 
the 
hth- LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Construction and Maintenance, Ashton, and Electric (£10 13—14, 


National Wiring, 
Bank rate of discount 4 per cent. (October ane, 1003). 
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SHARE LIST OF ELECTRICAL COMPANIES SUPPLY COMPANIES. 


4? 


issue, years. Oct. 15th. ‘Oct 22nd: | Oct. 
; 
1899. 1900. | 1901, Highest.’ Lowest, 
100,000 | Blackheath and Greenwich Dist, Electric Liight, J. 1 i 
100,000 44% Ist Deb. Stock, Prov. Certs. 100 105. —108 105 —-108 
20,000 | Brompton & Kensington Electric Light Sup., Ord., I to 20,000 5 6 % 6% 8% 1 1 1 10% 
20,000 Do. do, % ‘Cum. Pref, 5 1 1 1 
50,000 | Charing Cross and Strand Blectricity Supply 9% 9% 110% 
0. **City Un 5 és ~ 
250,000 Do. 4% Deb. Stock Red. hi 105 —107 105. —107 
44,436 |*Chelsea Electricity Supply, Ord. 5 6% | 14% 54— 6 6 
150,0001 do. % Deb. Stock Red. . | Stock 109 —112 —112-" 
70,595 | City of London Electric Lighting, ord. 40. 10: | 4% 0% 10 — 1t 108 
40,000 Do. 6 % Cum. Pref., 1 to to 40,000. 10 | 6% 133— 1 | 
400,000 5 % Deb. Stock, (iss. at 115) all paid’. 128 —-128 123 —128 
300,000 44% 2nd Deb. Stock, Prov. Certs,, all paid .. 100 108 —106°~ 104.—107 
40,000 of London & Electric Lighting, Ord. 1—40,000. 10 4 4 4% 83 
20,000 Do. 6 % Pref., 001—60,000. 10 6 1 1 
400,0001 Do. 48% Den Stock, Cert. all paid) Red lll 110 —113 113 in 
50,000 | Edmundson’s Corporation, Ord. Sha: 5. 6% 1% 1% 6}— 
30,000 do. 6% Com. “Pret. as 6.— 6 — 
140,000 do, 44% 1st Mort. Deb. Btock 100 .. 107 —110 107 —110 
21,000 and Knightsbridge Electric, 5 10 — 11 10— ll 
90,000 do. do. % Debenture Btock | Stock 101 —104 101 —104 
110,000 | London Electric Supply Corporation, Limited, Ord. 3 1 
49,340 Do. 6 % Pref. 5 4 
ropo! lectric Su > 
250,0001 Do. oh Stock, —102 99 —102 
10,852 | Notting Hill Blectrie Lighting 7 6% 184— 143 184— 144 
St. and Pall to. Electric Ord 40,080 51 144% | 149% | 144% 16 153 153 
150,000 Do. Stock Red” .. | 100 UR 98 —101 
12,000 Smithfield Markets Supply, Ona 5 we 2 1 24 
50,0001 Do. +. | 1004, = — 90 80 — 90 
estminster Electric Supply, . 5 13 % 1 = 1l4— 
*Subject to Founders Shares. —-- t } Unless otherwise stated all shares are fully paid. 
: MARKET QUOTATIONS, Wednesday, October 22nd. 
CHEMICALS, &c. | ‘This week. Last week..|Inc. or Dec.| METALS, - &, (continued). This week. | Last week./ Inc. or Dec, 
+. per cwt. 82/- (Electrolytic) Bars _.. per ton £65 £65 
Sulphuric .. per ewt. 5/6 5/6! Sheets .. per ton £74 £74 
Ammoniac, Sal .. per ewt. 42)- | -—per ton £65 £65 
a Ammonia, Muriate (crystal) perton £33 10 £33 10 _. H.C. Wire per Ib. 74d. 
a .. per ton £30. | ff Ebonite Rod” .. per Ib. 
a@ Bleaching powder . per ton £4 10 £4 10 ff Sheet per Ib. 5/- 5/- 
a Bisulphide of Carbon... . per ton £15 German Silver Wite 1/44 1/44 
a Borax per ton £18 ; £ h Gutta-percha fine . perlb. 8/- 8/- 
a Bensole (90 %) per gal. q/- 7- h India-rubber, Para fine .. _.+ perlb. | 8/1 to 3/24 | 3/1 to 3/24 en 
a (50/90 %) -. per gal. 5/6 5/6 Iron, Charcoal Sheets:; per ton £18 £18 
a Copper Sulphate .. per ton £19 . > £19 ,, Pig (Cleveland warrants) per ton 53/ 59/64 4d. dec, 
a Lead, Nitrate per ton £24 £24 | ,, _Forgings;according to size per ton| From £11 | From £11 
White Sugar per ton £31 £31 4, Scrap, heavy per ton | 47/6 to 50/- | 47/6 to 50/- 
a Methy Spirit . per gal. | 
a Naphtha, Solvent (90% at 160° per gal. 5/6 5/6 g Lead, English ton { to £11 | £14.26} | 2% dee. 
a Potash, Bichromate, in casks per Ib. | Sheet. per ton 
Caustic (75/80%). . ++ per ton £24 £24 m Manganin Wire No. 28 . .. per lb. 8/- 8/- 
Shellac Mica (in original cases) ‘sme _per Ib. | 8d. to 9d. | 3d. to 9d. 
Sulphate of Magn esia -. perton £4 10 £4 1 is ye “medium per Ib, | 1/9 to 2/9 | to 2/9 
Sulphur, Sublimea Flowers .. per ton £6 5 £6 large .. perlb. | 3/8f07/8 | 3/8 to 7/3 
a » Recovered per ton £5 10. 25 Phosphor Bronze, plain castings. per | 114d. to 1/2 | H4d. to 1/2 
a ton £5 ». volled bars. & rods per lb. | 1/-to1/8 | 1/- to1/3 
a Soda. Caustic (white 70%) per ton £1015 £90 sheet per lb. From 1/2 From 1/2 
a Bichromate, casks. . +. perilb. 23d. 24d, p Silicium Bronze Wire per Ib. 9d. to 1/- 9a, to 1/- . 
Stee , Magnet, ace’d’g todesc’ pr per “ton £58 £58 
Aluminium Ingots, in ton lots .. per ton £148. £148 g Tin, Block .. per ton { £121 £118 10} Wink, 
Wire, in ton lots .. per ton £224 Foil .. per Ib. 1/6 1/6 
Sheet, in ton lots perton £191 Wire, Nos. per lb, 1/64 1/64 
Babbitt’s metal ing: . perton | £40 to £140/ £40 to £140 White Anti-friction Metals—.” 
¢ Brass (rolied metal 2"to12")basis perlb. 63d. “White Ant” brand per ton | £36 to £60 | £36 to £60 
4, Tube (brazed) ‘2 perlb.- | j Yarns, Grey Cotton, on ep'ls per ib. y Td. 
» (solid drawn). . perlb. ea. Flax . per lb. a. d. 
_ (solid drawn) perl. } 91. j 1804bs. Jute rove rton| il 
g Copper Bars (best perton £67 £67) (Vieille Montagne ) ton £23 £23 
} 4 
Messrs. G. Boor & Co. t India-Rubber, G.P. and Teleg. Works >» “Messrs. Morris Ashby, 


‘ m Messrs. W. T. Glover & Co., 

Quotations ry Messrs. P. Ormiston & Sons. 
supplied by Messrs.Johnson, Matthey & Co., Ltd. 
Lp. The a Bronze Company, Ltd. 


b The British Aluminium Co., Ltd. g Messrs. [Co.; Ltd. 
Seuptied by) & ¢ Messrs. Thos. Bolton &Bons., Ltd. a by}! 4 Messrs. Edward Till & Co. 
supp d Messrs. P. Wiggins & Sons. PP 4 Messrs. Bolling & Lowe. 

Messrs. Frederick Smith & Co. > ts Mecers. Walter H. Ltd. 


| RECEIPTS. 


- 


fou me | for. 
| Mies | | mow toate, | Sper: 
Inc. Inc. or |This| Last 4 Ine. or} Inc. or This} Last 
Blackbu Corp. Tr Oct. 760 2.280 Southport +: | Oct. 10 66 }-10,684 473,755 
Blac and Fleetwood} ,, 18| #6 6 | 48,861 | - 84 & - South Staffordshire.;} ,, 10} 788 |—78| 81,045 — S04} 213. 
Bristol Trys. & Car. Co.| ,, 17 |, 4,805 (98 Swanseas. 10 | 19,441 | + 1/255 
Dudley—Stourbridge. . » 10 748 + 80,790 | .4°.8,835. eston-super+Mare.. ,, 72 5,179 
Gateshead... ...| ‘S72 +249 | 86,999} + 5,551 Wolverhampton 10 8,40} 6,872} 1 23 
Gravesend—Northflees| ,, 10 211 - 2,23 — - Central Londun Railway| ,, 18 | 5,971 | +645,| 102,667| + 8,906) 6 6 
Greenock—Pt.Glasgow;| ,, 10) 602 | +2'4 |. + City_and 8. London Ry.| | 8,278 +1,202| 45,899 | + 16,527 sf 
Hartlepool .. 10 218 | —,256 4 10,516 Doncaster Corp. 27 1,516 
Kidderminster.. 10} 5,1651 + 4 Dover Oct, 204 |— 14) 9,412; 4+ 57) | 8 
Merthyr... 198 | — 80 — 1516} 8 | 8 Dublin 4,980 | +604 | 79,818| + 1,256 | 46 | 46 
Rothesay.. 10 67 + 904 1,585 | + 499) —| — 10 | | 1% 


TABLE OF ELECTRIC SUPPLY STATIONS IN. AUSTRALASIA 
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BRITISH ASSOCIATION, BELFAST, 1902. _gate of 8,300 m-r., or an average of 296 uP. per engine, and the = 
ii ; Premier Gas Engiue Oo., of Sandiacre, Nottingham, supply 93 alrea 
: ocerereorey engines, with a total of 9,300 n.P., giving an average of 404 Hp. per 
=e RECENT PROGRESS IN LARGE GAS ENGINES. engine. These two makers collectively supply 17,600 u.P., and of 
this power 12,500 Pp. is for driving dynamos. : 
By Hersgrt A. Humpurey, M.I.Mech.E., A.M.1.C.E., M.LE.E. - This : a striking proof of rapid progress, but we have to look 
‘Abst . ; abroad for the great achievements in this direction. Neglectj 
(Abstract of Paper read before Section G, September 11th.) throughout this paper all engines below 200 u.P., we ‘ind that 
Tax development of large gas engines which has taken place during Messrs. Kérting Bros. and their licensees have made, or have under 
the last few years has but few parallels in the history of engineering construction, 32 gas engines, with a total of 44,500 H P., averaging 
enterprise. Gas. engines of 1,200 u.P. and 1,500 H.R. are already 1,390 uP. per engine.’ The Société Anonyme John Cockerill, of 
working, and others of 2,000 LP. to 4,000 HP. are being eonstructed. Seraing, and their licensees, come next, with 59 engines, having an 
TaBLE I—List or Gas ENGINES over 20) DELIVERED -oR IN 
Engines for driving dyoamos. Engines for other purposes. Total = all 
Style of and name of makers; Total Total Total Total Average 
Namper | [power | nomber | Home: |Nomber | ‘Tower number | | number | | hone 
Nove 
Cockerill of Seraine, sod Lice. 3 | 250 +| 2 | | | 60 | 99,950 | 568 
f 2 | 300 
Korting engine, manufactured by 16 2,000 
Korting, Maschinenban|| 7 1,000 1 |1000 
Aktien Gesellschaft, formerly 1 |, 700 9,200 1 700 21 35,300 32 44,500 | 1,890 
Gebr. Klein, in Dahlbruch, and 3 500 1 600 
Licensees, 2 500 
11 200 
12 300 
2 350 
hie 80 | 90,485 | | 200 4 200 | 51 | 20,655 | 405 
5 1,000 
1 280 
\ 2 250 
3 225 - 
‘ 6 1,000 
“ Oechelbiiuser,” manufactured by 3 600 1 1,200 : 
: the Deutsche Kraftgas Gesell- 3 500 22 13,000 1 700 ; 6 3,900 28 16,900 603 
: schaft and Licenrees. 7 400 4 500 
| ; 3 300 * 
: (35 | 300 
Westinghouse Machine and Manu- 4 500 the e 
facturing Co., East Pittsburg, 4 650 45 17,600 Returns not complete 45 17,600 391 ; place 
U.S.A. 1 | 1,000 cylin 
The British Westinghouse El 3 | 850 
e Bri inghouse Electric |] 23 250 
Snow Steam Pump Works, of |] 3 
“Premier” engine, manufactured pee 
by the “Premier” Gas Engine|/ | 50 || 19 | 7250/1 | $2) 4 | 2050 | 23 | 9800] 404 
Oo., Sandiacre, Nottingham. 9 |. 250 1 200 fa 
1 | 
Crossley Bros. Ltd., Opensha 400 i 400 296 
ey Bros. td. nshaw 1 400 . 1 400 ‘ c 
8 200 7 200 b 
Struthers, Wells & Co., Warren, Pa.| 2 500 2 1,000 2 1,000 | 500 ¢ 
| “Letombe” engine, manufactured 5 400 
by Compagnie de Fives Lille,|$ 4 | 250 16 | 4400 | — 16 4,400 | 276 
: 7 200 | 
* Stockport ” engine, manufactured 
_ by Andrew & Co., Reddish, near|} 2 | 300 1,400 | 280 
{ engine, manufactured od 
yy Vereinigte Maschinenfabrik 1 700 b 
Gesellechaft, Niirnberg. | | 
Totals... — | 938 .|98955 | — 62,6°0 | 327 | 181,605 | 
Nor 
minus 
| P In the Paris Exhibition.of 1900. the 600-u.P. Cockerill gas engine aggregate of 32,950 u.p., so that the average size of the engines. oy 
he created much surprise, but now the makers have in hand an engine built by this firm is 558 HP. The Gasmotoren-Fabrik Deutz takes 
of 2,500 u.P., and are quite prepared to build a 5,000 uP. gas ‘the third place with 51 engines, developing collectively 20,655 HP, 
engine. and is followed by the Deutache Kraftgas Gesellechaft and licen- tions, 
In England the first gas engines above 400 u.P. were only started sees, working under the Oechelbiiuser patents, with engines number- Mon¢ 
in the year 1900, and they worked with Mond gas. One was a 450- ing 28, and giving 16,900 u.p. Table I. gives a classified list of *mall 
u.P. “Crossley ” engine, and the other a 650-u.p. “ Premier” engine; these and other large gas engines, and shows the remarkable total of night 
both engines had two cylinders, and were direct coupled to large | 327 gas engines, capable of supplying 181,605 up. : world 
dynamos supplying current for an electrolytic plant at Messrs. Although America has lagged somewhat behind the Continent im Fig 
Brunner, Mond & Co.’s works at Winnington. Additional gasengine © adopting large gas engines, there is evidence that this state of affairs | positi 
plant is now being added, and all the dynemos work iu parallel. will not long remain. The De la Vergne Refrigerating Machine and t 
: ' At the present time (August, 1902) the two leading English manu- Co., New York, have taken out a license to manufacture the ae Pisto: 
¥ facturers have delivered, or have under construction, 51 gas engines, | engine, and have on order 16 2,000-n.u.P. engines (total 32,000 .P. 
Bp varying in size between 200 and 1,000 ur. Of these Messrs. of the Kirting type; and the Lackawanna Steel Works, B 
ae Crossley Bros., of Manchester, supply 28 engines, having an aggre- U.8., have ordered five 1,000-2.u.P. engines for coupling to 


It is only a question of time before America will be one of the 
Jargest producers of gas engines, and one enterprising American 
frm, the Snow Steam-Pump Works, of Buffalo, New York, has 
siready put to successful work six 1,000-H-P. gas engines, and has 


now nearly completed the construction of two enormous gas engine 
gascompressors of 4,000 H.P., the first to be running by next 
November, and the second by January, 1903. The Westinghouse 
Machine and Manufacturing Co., of East Pittsburg,*have made 
gas engines of 1,500 u.p., and are prepared to build sizes up to 
3,000 H.P. 

Fig. 1 is a view of the standard 500-uP. Crossley gas 
engine. It is a two-cylinder vis-a-vis engine, with both connecting 
rods coupled to the same crank. The Otto cycle is employed, and 


Fia. 2. 


the explosions follow at unequal intervals, two explosions taking 
place in one revolution and none in the next. The diameter of the 


cylinders 1s 28 in., length of stroke 36 in., and speed 150 revolu- 


II.—Cockerill “ Simplex” Gas Engines Working with Blast 


Furnace Gas. 
| 
£8 83 | 
| a | 
I.a| 100; Single-cylinder | 150 600 mm. 80) mm. 35 60 
(23°62 in.) | (8l5in.) 
225 - Tandem, 150 41 
450) Double-tandem 150 52 20 
Il.a| 200| Single-cylinder | 150| 750mm. | 900mm. 42 13 
((29'5 in.) (85°5in.) 
425 Tandem 50 96 
850) Double-tandem 65 | 260 
Iil,a} 300| Siagle-cylinder | 130 | 900mm. 1m. 63 | 10 
(85°5in.) | (89°375in.) 
650 Tandem 1390 150 
1,300; Double-tanden | 130 } Fa 100 400 
475) Single-cy inder 100| 100m. 1:209m. 62 105 
(4881n.) | (4724in.) 
1,000 Tandem 100 is 44 140 
€ | 2,000 | Dcuble-tardem 100 | | 95 880 
V.a} 600) Single-cylinder 90 1800m. 1:400m. | 19 380 
(51°18 in.) | (55°11 in.) 
b | 1,250 Tandem 90 | 22 43 
| 2,500 | Double-tandem 90 29 120 
200} Single-cylinder, | 105 | 850mm. | lm: 56 
bayonet con- (835 iu.) (89°375 in.) | 
stcucted | | 


Nore.—The cyclic speed variation is equal to the maximum angular velocity 
minus the mini gul locity divided b: ihe unehie angular velocity. The 
Teciprocal of this is the regularity given in thelast colamn. When the governor 
cuts out one admission of gas the regularity is diminished, and is then called 
the “absolute regularivy,” as shown in the 


it column but one. 


tions. Of the seven engines of this size, four are working with 
Mond gas, two with Dowson gas, and one with blast furnace gas. A 
maller engine (150 B.P.) of the same type ran for 198 days and 
nights at nearly fall load without a single stop, aud holds the 
World's record in this respect. ‘ 

Fig. 2 is a view of the 650-u.P. Premier gas engine of the tandem 
Positive scavengertype. The motorcylioders are placed in tandem, 
and the front cylinder has au enlargement, in which an additional 
Piston compresses the air required both for scavenging and com- 
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bustion. The large air piston acts as a guide for taking the oblique 
thrust of the connecting rod, and also assists in bringing 


Fia. 3. 


ciprocating parts to rest by cushioning the air on the return stroke, 
thus facilitating smooth ranniog and helping to keep the connect- 


jag rod always in compression. The motor cylinders are 28} in. in 
Gaastet: the carehan’ cylinder 43} in. in diameter, and the 


common stroke 30 in. The engine rans well at 125 revolutions per 
minute. 
Fig. 3 shows the new type 500-n.P. Premier engine, in which the 


scavenging is performed by a separate cylinder placed at an incline. 
and a attachment to the main connecting rod. The 


driven from an 
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motor, cylinders are 27 in. diameter, the stroke 27 in.and the speed 
150 revolutions per minute. In. this engine ‘the. side shown 
in the previous slide are dispensed with,and the two pistons are 
joined by a tail rod passing through a gland in the front cylinder. 
All the valves are positively driven from the elevated side shaft 
shown, and.are both opened and closed. mechanically. . The levers 
for this purpose carry conical rollers, engaging in grooved cams, and 
when two engines are placed side by side to 
give a 100-n.P. combination, the same side 
shaft and cams serve for both, thus making a 
very simple and compact arrangement. The 
author carried out a very successful 24-hour 
trial of this 500-n.P. engine a few months 
ago, the engine using Mond gas. - 
_.. We. now come to engines of the “ Simplex” 
type, the original designs for. which were 
prepared by M. Delamare Deboutteville,; who 
did, perhaps, more than any other man to 
hasten the advent of. large -gas-engines,and . 
whose early death deprived: the. engineering 
profession of one of its most. skilful and 
courageous workers. The Simplex engine 
was the first to give 300-n.P. in a single 
cylinder ; but after passing into the hands 
of the Société Anonyme John Cockerill the 
development of this type has been marked 
by rapid progress, and as much as 1,250 u.P. 
can now be obtained from one cylinder. 

Fig. 4 shows the elevation and plan of 
a Cockerill:engine of the tandem type, of 
600 H.P., arranged for dynamo driving direct, 
at 150 revolutions per minute. The Cockerill 
Co. are now building an engine of exactly this 

for 2,500 u.P.; or 1,250 per cylinder. 

By duplicating the. arrangement, we arrive 
ata four-cylinder double tandem engine of 
5,000 

Fig. 5 shows nine Cockerill gas engines j 
erected for the Société des Hauts-Fourneaux t 
de Differdange, each of 600 u.P., three being direct coupled to 
dynamos and six to blowing cylinders for producing the blast required 
by the furnaces. ‘These engines work with blast-furnace gas, purified 
by passing it through centrifugal fans with water injection. 

.The aggregate power of the engines shown in this slide is 
5,400 u.p., and’ the Cockerill Co. are supplying an even larger 
horse-power to Messrs, Wendell & Co., where nine engines bave a 


total of 6,700 u.P;, and include three dynamo engines of 1,200 uP. 


each. 
(To be continued.) 


THE MANUFACTURE OF NITRIC ACID AT 
NIAGARA FALLS. 


By ORRIN E. DUNLAP. 


Tam new building of the Atmospheric Products Co. is approaching 


completion, It is located on the Jands of the Niagara Falls Power 


| et Rev 


for the company’s proposed new factory for the ‘manufacture 

nitric acid will bs- made... It).is the company’s intention to 
operations in their factory with 2,000 wp. The space required for 
their apparatas will be large ;\ it is interesting to observe that to 
supply all of the nitric acid used in the United States alone would 
require the use of 150,000 u.P., in a factory that would cover man 
acres of floor space. The company’s process is a success, and to 


45-Kw. 15,C00-vott Dynamo. 


meet even this enormous ‘reauirement would simply mean a vast 
extension of its facilities. Located asthe works are at Niagara, 
it is evident that the want of power will never retard their 
development. 

The Atmospheric Products Co. was incorporated in May, 1902, 
with a capital of $1,000,000. The process was evolved by Charles §, 
Bradley, who is president of the company, and was worked out in 
an experimental plant at Niagara Falls by D. Ross Lovejoy, the 
company’s electrician. The of ‘ incorporation mention 
Charles 8S. Bradley, William E. Knight, William F. Crawford, 

E. Knight, David J. Newland, C. von Gruever and William P, 
Hammond, all of New York, as directors. ‘The patent claims of the 
company are for “exposure of a mixture of nitrogen and oxygen to 
the action of an electric arc, and renewing the mixture so 48 to pre- 
vent dissociation.” The patent is for a method of producing 


~ nitrogen compounds from atmospheric nitrogen. 


In the experimental station a 45-xw. generator, whice ordinarily 


‘delivers 0°75 ampere direct current at 8,000 volts, but of & capacity 


to give several amperes at 15,000 volts, has been in The 


_ company bas fouid it necessary, in order to secure efficiency, to use 
an arc which is divided into small, thin, flat sub-divisions, 80 as to . 


present a large surface for a small amount of power. ‘n fact, the 
thinner the arc, the greater is said to be its 
efficiency up to the point where it is broken 
There are 138 of these arc contacts, and each 
is made and broken 50 times per second, 
each arc receiving about 0°005 ampere. 
Despite the number of the ares, they are all 
aprung successf lly, 6,900 in the apparatus in 
use, each arc lasting about one 20,000th of a 
second. When the arcs form there isa sudden 
increase in the current, and short-circuit- 
ing is y1evented by .nductance coils in series 
with the arcs. These retard the current for 
about one 40,000th of = second, and during 
the remainder of th< period, or anofer one 
40,000th of a second. »- ~ 2 arc is drawn out 
and about -to bre«k, their effect is to 
prolong the ‘arc. W.uo2n 8,000 volts are 
used, with an avera.. »f 1-200th of am 
ampere to an arc, the acca are drawn out 4 to 
6 inches. 

During the time the company has been €x- 
perimenting at Niagara Falls, its appatatus 
has been located in the Ampere Electro- 
chemical Co.’s plant in the rear of the United 
Bavium® Co.'s factory. The apparatus is 

well shown in the illustrations. . It is of 
iron, standing 5 ft. high, and is 14 -f. im 
diameter. Attached to the sides the. até, 
rix rows of inlet wires, 23 to a row. A vertical 
shaft runs through the centre, and coutains @ 
series of 23 radial arms. -Each planc has sit 
Pee ak radial arms. _ The radial arms are tipped with 


Co., on Buffalo Avenue, in front of the upper!works of;the Pittsburg 


Reduction Co. The building is of ‘brick, substantially!built. When | 
finished it will be'used as machine shop, in which. the apparatus 


View or PrLant. 


platinum wires that extend to within im. 
of the similar wires on the opposite 
When the two points get close a spu-< leaps 

Taek about 4 in. to meet the approaching pviat, and 
as the point retreats the arc is drawn out. In series with each atc 
is a resistance coil 12 in. long and 5 in. in diameter, immersed in oil, 
and containing several thousand turns of wire. Torun the, 
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shaft at 500 r.p.m. requires, it is eaid, a. trifle over a single horse- 
sower, while 5 #.P. is required to give it a velocity of 1,000 r.p.m. 
theoretical output is I lb. of nitric acid per 7 4.P.-hours 

While air can be nsed in the apparatus, after being dried, it has 
been ascertained that a mixture of equal parts of oxygen and 
nitrogen gives better resulta. Air, it will be recalled, contains one 
part of oxygen to about four of nitrogen, while gases formed contain 
one part oxygen to oneand a half ortwoofnitrogen. A renewal of the 
gis made to the extent of 3 to 4 cub. ft. a minute. The gases pass 
ipto.an iron reseryoir that has a height of 10 ft. and a diameter of 
g it., where they still further combine, and then pass into a 
gcrubbing tower. . This tower is of earthenware pipe, 9 in. in 
diameter, and 25 ft. high. It is filled with coke, and if nitric 
acid is the product desired, water runs over it, or, if alkaline 
nitrate is desired, a solution of caustic alkali is used.- Calcium 
nitrate is made by, using a scrubber supplied with milk of lime... 
“The possibilities before a successful industry of this kind are 
almost beyond conception. The world’s supply of fixed nitrogen 


_ is Jargely in the form of Chili saltpetre, an article the supply of 


which is being exhausted so rapidly that it is said only 30 years’ 
supply is in sight. .The world’s supply of wheat this year is esti- 
mated to be between 2,861,000,000 and 2,905,000,000 bushels. 
Before the British Association for the Advancement of Science in 
1898 Sir William-Crookes pointed out that, by 1931, the amount 
required by the bread-eating people would be 3,600,000,000 bushels. 
While also stating that Nature would not long honour the drafts 
upon her supply of fixed nitrogen, he pointed ont that by 1931 it 
would require some thing like 1,200,000 tonsto bring the wheat crop 
of 1930 up to the amount that humanity will require. It is;in 
supplying this that this wonderful discovery which is about to be 
put.in commercial operation at Niagara will be of vast benefit to the 


‘world. In addition to the United States, India, Australasia, 


France, Germany and Austria-Hungary are wheat-producing 
countries, and are, therefore, interested in this new. development 
that is to be made of benefit to mankind through tne power of 


; 


WASHINGTON, BALTIMORE & ANNAPOLIS 


SINGLE-PHASE RAILWAY.* 


By BR. G. LAMME. 


(Concluded from page 656.) 


Tux motors on the car are all of the straight series type. The 
armature and fields being connected in series, the entire current of 
the field passes through the armature as in ordinary series direct- 
current motors. The‘motor bas eight poles, and the ‘speed is ap- 
proximately 700 revolutions at 220 volts. ‘The general construction 
is similar to that of a direct-current motor, but the field core ‘is 
laminated throughout, this being necessary ou account of the alter- 
nating magnetic field. There are eight field coils wound with 
copper strip, and all connected permanently in parallel, The 
parallel arrangement of field coils assists in equalising the field 
strength in the different poles, due to the balancing action of alter- 
nating circuits in parallel. This arrangement is not really necer- 
sary, but it possesses some advantages and therefore has been used. 
With equal magnetic strength in the poles, the magnetic pull is 
equalised even with the armature out of centre. 

The armature is similar in general construction to that of a direct- 
current motor. The fundamental difficulty in the operation ofa 
commutating type of motor on single-phase alternating current lies 
in the sparking at the brushes. The working current passing 


' through the motcr should’ be practically no more difficult to com- 


mutate than an equal direct current, and it is not’ this current 
which gives trouble. The real source of trouble is found in a local 
orsecondary current set up in any coil, the two ends of which are 
momentarily short-circuited by a brush. This coil encloses ‘the 
alternating magnetie field, and thus becomes a secondary circuit, of 
which the field coil forms the primary. In the motors of the 
Washington, Baltimore and Annapolis Railway, this commutation 
difficulty bas been overcome, by 80 constructing the motor that the 
secondary or short-circuit Current in the armature coil is small. and 
the commutating conditibns so nearly perfect, that the combined 
workir.g and secondary currents can be commutated without spark- 
iny. This ‘condition being obtained, the motor operates like a 
direct-current machine, ana will give no more trouble at the com- 
mutator than ordinary direct-current railway motors. “Experience 
cévering a considerable period in the operation of motors of 
100 u.P. capacity indicates that no trouble need be feared at the 
An extended series of tests was made with these motors at’ the 
Westinghouse shops at Pittsbarg, both in the testing room” and 
under acar. Fig. 2shows curves of the speed, torque, efficiency, 
and power factor plotted from data derived from brake tests. 
“It should be noted that the efficiency is good, béing very nearly 


“Of paper before’ the Institute ‘of 


nber 26th; 1902. 


equal to. that ‘of ‘high-class direct-cutrent motors, The power 
factor, as shown in these curves, is highest at light loads and 
decreases with the load. This is due to the fact that the power 
developed increases. approximately in proportion to the current, 
while the. wattless component of the input increases practically as 
the square of the current. ‘The curve indicates that the average 
power factor will be very good. ‘ The calculations for the Wasbing- 
ton, Baltimore and Annapolis Railway show that the average 
power factor of the motors will be approximately 86 per cent. 

The average efficiency of these equipments will be much higher 
during starting and accelerating than that of corresponding direct- . 
current equipments, as rheostatic losses are avoided. When running 
at normal full speed, however, the efficiency will be slightly less 
than with direct current, This is due to'the that the alternat- ~ 
ing-current motor efficiency is slightly lower than the direct- 
current, and in addition there are small losses in the transformer 
avd the regulator. “The alternating-current equipments are some- 
what heavier than the direct-current, thus requiring some extra 
power, both in accelerating and at full speed. Therefore, for 
infrequent stops the direct-current car equipment is more efficient 
than the alternating-current, but for frequent stops the alternating- 
cucrent shows the better efficiency. Tests on the East Pittsburg 
track verified this conclusion. But the better efficiency of the 
direct-current equipment with infrequent stops is offset with the 
alternating-eurrent by decreased loss in the trolley wire, by reason 


2. 


8 REVS. PER Met: 
TORQUEAT $F 
<= 


"40 400 
20° 200 


HORSE POWER 

Fia. ATaRNATING CuRBENT Rattway Motor. 
No. Vo3ts. - 


of the higher voltage used, and) by the elimination of the rotary 
converter losses. The resultant efficiency of the system will there- 
fore be equal to, or better than, that of the direct current. 

In the. Washington, Baltimore and Anvapolis Railway contract 


the guarantee given by the Westinghouse Electric and Manufac- 


turing Co.. states that ‘the. efficiency of the system shall be equal 
to: that of: the direct-current system: with rotary converter sub- 


__- Phere is one loss in the alternating-current system which is rela- 


tively much higher than in the direct-current. This is the loss in 
the rail return.» ‘fests have shown that at 2,000 alternations it is 
three to four‘times:as great as with an equal direct carrent, This 
wuuld‘be.a serious matter in cases where the direct-current rail loss 
is high.’ But-.he higher alternating-current trolley voltage reduces 
the current:so:.:much ‘that the alternating-eurrent rail loss is prac- 
tically the same as with direct current at usual voltages. In many. 
city railways-the: direct-current rail loss is made very low, not to 
lessen waste of power, but in order to reduce electrolysis. In such 
cases‘the’ alternating-current rail loss could be higher than direct 
current, thus decreasing: the -cost..of return conductors. More 
numerous transformer sub-stations, with copper feeders connected 
to the rails at short intervals, will enable the rail loss to be reduced 
to.any extent desired. -’ + 

: Ag a frequeney ‘of 2,000: alternations per minute is used, the 


‘lighting of tke cars and the sub-stations was at first considered to be. 


a serious difficulty, due to the-very disagreeable winking of ordinary 
incandescent lamps at this frequency. Two methods of overcoming 
the winking were tried, both of which were successful. One method 
was by the use of-split phase... A two-phase induction motor was 
rum on a single-phase’2,000-alternating circuit, and current was taken 
froni.the aindonnectéd: primary circuit of the motor. This current 
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was, of course, at approximately 90° from the current of the supply 


circuit, A two-pbase circuit was thus obtained on the car. Currents | 


from the two phases were put through ordinary incandescent lamps 
placed close together. The resulting illumination a few feet dis- 
tant from the lamps showed about the same winking as is noticed 
with 3,000 alternations. With two filaments in one lamp the 


winking diappeared entirely. A three-phase arrahgement would 


work in the same way. 

A much simpler method was tried which worked equally well. 
This consisted in the use of very low-voltage lamps. Low voltage 
at the lamp terminals allows the use of a thick ent with con- 
siderable heat inertia. Tests were made on lamps of this type at 
a frequency of 2,000 alternations, and the light appeared to be as 


steady as that from the ordinary high-frequency incandescent lamp. “% 


The low voltage is not objectionable in this case, as a number of 
Jamps can be run in series, as in ordinary street railway practice, 
and any voltage desired can readily be obtained, as alternating cur- 
rent is used on the car. re ig. 

There will be an air compressor, driven.by a series alternating- 
current motor, on each car, for supplying air to the brakes and for 
operating the driving mechanism of the controller. The details of 
this mechanism are not sufficiently near to completion to permit a 
description of it. _ The method used will be one which readily 
allows operation on the multiple-unit system. 

The generating station contains some iateresting electrical 
features, but there is no great departure from the usual alternating- 
enrrent practice. There will be three 1,500-Kw. single-phase alter- 
nators. These are 24-pole machines operating at 83 revolutions 


and wound for 15,000 volts at the terminals. They are of the- 


rotating field type, with laminated magnetic circuits and field coils 
of strip on edge. The field coils are held on the pole-tips by copper 
supports, which serve also as dampers to assist in the parallel running. 
The armatures are of the usual slotted type. The armature coils are 


- placed in partially closed slots. There are four coils per pole. The 


proportions of these machines are such that good inherent regula- 
tion is obtained without saturation of the magnetic circuit. The 
rise in potential with non-inductive load thrown off will be approxi- 
mately 4 per cent. An alternative estimate was furnished for the 
generators proposing 20,000 volts instead of 15,000. . The simplicity 
of the type of winding used, and the low frequency, are both 
favourable to the use of very high voltage on the generator. As 
15,000 volts was considered amply high for the service, the engi- 
neers for the railway considered it inadvisable to adopt a higher 
voltage. 

There are to be two exciters, each of 100 kw. capacity at 250 
revolutions. The exciters are wound for 125 volts normal. The 
armature of each exciter has, in addition to the commutator, two 
collector rings, so that single-phase alternating current can be 
delivered. It is the intention to use the exciters as alternators for 
supplying current to the system for lighting when the large genera- 
tors are shut down at night. 

The main station switchboard comprises three generator panels, 
one load panel and three feeder panels. High tension oil-break 
switches .are to be provided, operated by means cf controlling 
apparatus on the panels. The switches, bus-bars, and all high ten- 
sion ap will be in brick compartments separate from the 
board. In each generator circuit there are two non-automatic oil- 
break switches in series, and on each feeder circuit there are two 
overload time limit oil-break switches in series. The two oil-break 
switches in series on the same circuit can be closed separately and 
then opened to test the switches without closing the circuit. With 
the switches in the closed position they are both operated 
at the same time by the controlling apparatus to ensure opening of 
the circuit, and to put less strain on the switches, although either 
one is capable of opening the load. There will be nine transformer 
substations distributed along the railway line. Each station will 
contain two 2:0-xw. oil-cooled lowering transformers, suyplying 
approximately 1,000 volts to the trolley system. Two transformers 
are used in eac' station, so that in case of accident to one trans- 
former the station will not be entirely crippled. 


It is the intention of the railway company to operate a direct- 


current road already equipped with the direct-current system. The 
present direct-current car equipments are to be retained, but the 
current will be supplied from a rotary converter sub-station fed 
from the main system of the Washington, Baltimore and Annapolis 
Railway. As this system is single-phase, it is-necessary that single- 
phase rotaries be used in the sub-stations. There are to be two 
200-xw. 550-volt rotary converters. These are four-pole 500-revo- 
lution machines, very similar to the Westinghouse polyphase 
rotary converters, The armature resembles that of a polyphase 
rotary, except in the number of collector rings, and im certain 


_ details of the proportions made necessary by reason of the use of 


single-pbase. The commutating proportions are so good that any 
reactions due to the use of single-phase will result in no injurious 
effect. The field construction is similar to that of a polyphase 
rotary. The laminated field poles are provided with dampers of the 
“grid” or “cage” type, a form used at present in the Westing- 
house polyphase rotary converters. These dampers serve to 
prevent hunting, as in the polyphase machines, and also to damp 
out pulsations due to single-phase currents in the armature. The 
damper acts to a certain extent asa second phase. Each rotary 
converter is started and brought to synchronous speed by a small 
series alternating-current motor on the end of the shaft. The 


voltage at the motor terminals can be adjusted either by loops from ~ 


the lowering transformer or by resistance in series with the motor, 
so that true synchronous speed can be given to the rotary converter 


before throwing it on the alternating-current line. 
From the preceding description of this system and the 
used on it, some conclusions may be drawn as to the 
various fields where it can be applied to advantage. It is evident 


that a good field for it will be on interurban long distance 
lines such as the Washington, Baltimore and Annapolis Railway 
On such railways, high trolley voltage and the absence of gon. 
= ae are very important factors. 

or heavy railroading also, this system possesses man 
features. It allows efficient operation of large 
practically any speed and any torque, and avoids the cop. 
troller troubles which are ever present with large direct-current 
equipments. It also permits the use of high trolley voltage, thus 
reducing the current to be collected. In this class of service the 
advantages of this alternating-current system are so great that it ig 
oa that heavy railroading will prove to be a special field 

i 

For general city work this system may not find a field for some 
time to come. It is probable that at first it will be applied to new 
railways or in changing over steam roads rather than in replacing 
existing city equipments. 

When the alternating-current system applied to interurban and 
steam railways finally becomes of predominant importance, it ig 
probable that the existing direct-current railways will gradually 
be changed to alternating current as a matter of convenience in 
tying the various lines together. 

The alternating-current equipments cannot conveniently be 
operated on direct-current lines. It does not follow, however, that 
the motor will not operate on direct current. On the contrary, the 
a machine, and if supplied with 
suitable control apparatus and proper vol it wili operate yv 
well onjthe direct-current 

In some cities very strict laws are in force in regard to the 
voltage variations in various of the track system to avoid 
troubles from electrolysis. The alternating current system will, 
of course, remedy this. 

In the Washington, Baltimore and Annapolis Railway, the 

erators are wouud for single-phase. In the case of large power 
stations with many feeders the generators may be wound. for three- 
phase, with single-phase circuits earried out to the transformer 
sub-station ; or three-phase transmission may be used, with the 
transformers connected in such a manner as will give a fairly well- 
balanced three-phase load. 

There are many arrangements and combinations of apparatus 
made possible by the use of alternating current in the car equip- 
ment, which have not been mentioned, as it is impracticable to give 
a fall description of all that can be done. But enough: has been 
presented to outline the apparatus and to indicate the possibilities 


of this new system, which is soon to see the test of commercial 


service. 


SIMPLE OIL TESTER. 


A SIMPLE apparatus is manufactured by the E.A.G. vorm W. 
Lahmeyer & Co., Frankfurt, and supplied by the Lahmeyer Elec- 
trical Co., 109—111, New Oxford Street, W.C., for accurately testing 
the frictional coefficient of different grades of oil at varying 
temperatures. 

It consists of a short length of shaft running in a ring-lubricated 
bearing, and carrying heavy fly-wheel at each end, which produces 
the ordinary pressure on the ing. : 

This shaft is oo with a pia coupling, so that the motive 
power (either electrical, mechanical, or hand) can be uncoupled at 
any moment while running. The apparatus is supplied in four 
types, viz.—(a) Electrically driven; (6) mechanically driven ; (c) 
for hand power ; and (d) for laboratory purposes. The last is pro- 
vided with fly-wheels for different bearing pressures, and an exact 


_ arrangement for measuring speed. 
In the case of the electrically-driven oil tester, a motor is pro-- 


vided. with an output of about } uP., ranning at a speed of 
1,800 r.p.m.; this ‘is mounted on a combined base plate with the oil 
tester, and drives the latter by means of a pin coupling. 

The method of testing is as follows :— 

The bearing is supplied with the oil to be tested, the motor is 
started, and the fly-wheel shaft is run at full speed for a certain 
time. ‘ The motor is then uncoupled, and the time noted which the 

paratus takes in coming to rest. The better the quality of the 
oul, the longer the shaft will run before coming to rest. Before 
testing the next sample of oil, the bearing is quickly cleaned by 
passing benzine through it, and blowing -out the bearing with an 
air current. This obviates any necessity of taking the apparatus to 
pieces, and has been proved perfectly efficient by detailed tests 
which have been made. 

The frictional coefficient of various classes of oil can also be 
tested under normal conditions, as the apparatus is fitted wita 
either electrical resistance coils with a wide range of regulation for 
warming the bearing to the desired temperature, or, in the case of 
the mechanically-driven set, with tubes in the oil reservoir, through 
which hot water may be passed. These tubes can also be utilised 
for cooling, by passing cold water through them. 

The mechanically-driven apparatus is of similar construction to 
the former, with coupling to disengage when required. In the case 
of the oil tester for hand power, two small reduction gear spindles 
are supplied, so as to, obtain a speed of 1,500—1,700 r.p.m. at the 
fly-wheel spindle. 

With regard to the purchase of oil, it is desirable, before obtain- 
ing it in quantities, that 1-pint samples should be sent in with the 

“quotation, as the oil tester requires about half a pint, The sample 
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should first be tested to see that it is free from acid; this is done 
in the most simple manner by dipping in the oil a polished copper 
and after a time noticing whether there is any difference 

the part of the copper plate which was immersed in the 

oil and the part left out. After this, the oil should be tested in 
comparison with other classes of oil in the tester, as before 


described. 

Whether the oil is likely to solidify or not can be tested by 

tting the oil between two polished iron plates and laying them 
together. Should the oil be at all liable to solidify, it will be found 
after a short time that it is a difficult matter to move the iron plates 
against one another. Should, however, it be found that the oil easily 
withstands this test, especially after being in stock a few weeks, the 
required quantity can be ordered with safety. 

The apparatus can also be used for ensuring that further supplies 
of oil are up to the standard, so that with this oil tester there is 
glways a simple and effective control of the oi) being supplied from 
time to time. 


NEW PATENTS, 1902. . 


Compiled expressly for this journal by W: P. Toompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


21,687. “Improvements in brackets for carrying electric fans,” J. ANNAL. 
ber 6th. 
706. “Improvements in and relating to telegraphic recording apparatus.” 

ArmsTRONG and A, OrLING. October 6th. 

21,782. ‘‘ Improvements in telephone signalling systems.” A. ExsTrom. 
October 6th. (Complete.) 

91,738. ‘Improvements in and relating to electric fans.” J. C. Fru. 
(W. Elswood Coleman, United States.) October 6th. (Complete.) 

21,784.‘ Improvements in telephone apparatus.” G, Hovpicant. October 

21,742, Improvements in electric arclamps.” A.M. ARTER. October 6th. 

21,765. ‘‘A new or improved electric rheostat.” R. A. LenretptT. October 


21,711. “Improvements relating to electric rail or track bonds.” W. R- 
Bowker. October 7th, 

21,842. ‘‘ Improvements in insulators.” J.G. Lorrain. (E, H. Tyler, India.) 
October 7th. 

21,855. “‘An improved electrical indicator.” D. Wetis. October 8th. 
(Complete.) ; 

21,882, ‘Improvements in ‘or relating to electrie indicating apparatus.” A. 
DuvensEck. October 8th. 

21,885. “Improvements in electric Jampholders.” J, A. HawkswortH and 
D.R. BroapBent. October 8th. 

21,888. ‘Improvements in systems of electrical distribution.” B.G. Lammer. 
(Date applied for under Patents Act, 1901, October 14th, 1901, being date of appli- 
cation in United States.) October 8th. (Complete.) 

21,901. “Improvements in electric accumulators.” P. Scumirr and C, 


_ Fasre. October 8th. 


21,918. “Improvements in alternating current motors.” L. ScavLer and 
FeRRanti, Ltp. October 8th. ; 

21,914. ‘Improvements in and relating to the regulation of dynamo- 
electric machines.” H. H. Lake. (General Electric Co., United States. 
October 8th. (Complete.) 

21,935. ‘Improvements in plug boxes and in plugs therefor for electric 
lighting.” G. SmirH. October 9th. 

21,988. “An improved automatic suspension and electrical contact appli- 
ance for apparatus requiring to be raised and lowered.” F. J. Turquanp. 
October 9th. 

* 21,969. “Electric meter.” E.S. Hatsgy. (Date applied for under Patents 
Act, 1901, March 18th, 1902, being date of application in United States.) 
October 9th. (Complete.) - 

22,023, ‘‘Improvements in insulators used for electrically dividing into 
sections trolley wires as used on electric railways.” H. BreckNneLt, E. M. 
Mosro and H.I. Rocers. October 10th. 

22,024. ‘Improvements in life guards or fenders for electric cars and 


electrical wherein the helix proper is of bare cx pire wound in 

layers side by side with a silk or er insulating cord, adjacent layers 

He r from each other by insulating sheets of paper or other material, 
claims, , 


14,104, “ electrodes In electro-chemical ” 0. 
Improvements purposes 


la for use : 
(A. Vogeleang ) Dated August 7th, 1900. Electrodes are formed of 


num or other metallic foil which is unacted upon, and which in addition to acting 
as the electrodes, both anode and cathode, acts as the conductor of the current. In 
the example shown, which is designed for decomposing a salt solution to obtain 
a bleach: liquor, thé vat is formed of insulating material, and is provided 
with an inlet and outlet for the electrolyte, and with platinum-foil electrodes. 
The latter are formed by cementing the foil round non-conducting or 3 
so —_. = of the foil act as electrodes, and parts as eonductors of the 
current, 2 claims. 


14,121. “im In methods of and means for giastteaiiy-qeadosinn 
c. Electric , U.S.A.). Dated August 7th, 1 
Relates to arc lamps; vacuum tubes. An arc is produced between mercury or 
other substance vaporisab’e at a low temperature, and an iron or other solid 
électrode, or between two mercury electrodes, and is too long for purposes of 
abridgment. 88 claims. 


14,212. “ improvements in or relating to electric{urnace.” A. J.Boult. (Union 
Carbide U.S.A.). Dated August 8th, 1900. The electrodes or movable 


parts of furnaces are operated by motors controlled automatically by the furnace 


currents, to keep these currents es constant; the a 


switches used for this purpose may at a distance from the furnaces. 
switches arealso provided near the furnaces. 7 claims. 


14,276. “4 in and relating to electro-chemical or tele- 
. C. . (Kopler- mit Beschranker 
y-) Dated August 9th, 1900, Relates to an electro-chemical or copying 
telegraph in which a message recorded in insulating ink on a conducting sheet 
> omega by chemical means on a sheet containing an electrolytic material. 
claims. 


14,281. Improvements ge means of alternating currents and im- 
perfect contacts. * @.Ferrle. Date pen Be An 1900. Relates to a system of tele- 


graphy in which are signals transmitted by means of alternating currents, such 
as those produced by an induction coil and an imperfect contact or coherer is 
employed at the receiving station for controlling the local circuit. 5 claims. 


14,288. “improvements In electro-magnetic ratus for jecquards.” J. 
Szczepanik and Kielaberg. Dated August 9th, 00 In electrical jacquards, 
electro-magnets are located in a ducting box, and are in contact with spri 
buttons which are mounted in removable board, and are electrically connec 
by wires with similar buttons ted in ther removable board. The 
buttons bear on the contact levers, the other ends of which rest upon the 
movable templet, formed with conducting and non-conducting portions. The 
circuit is completed by alever and wires, 2 8. 5 


14,288. “ ingrovemonts in electric switches.” A. W. B. Pearson. Dated 
August 9th, 1900. Ina tumbler switch, the contact lever is made short, so that, 
in the off position, it may rise- approximately vertically, the operating lever 
being curved to allow this. In order togive a quick break, a paw! engages with 
the lever, and is not disengaged until the handle has nearly completed its 
movement. The roller is preferably made of insulating material. 5 claims. 


14,291. “‘ An improved process for the disintegration of minerals or ores.” 
£.L. Graham. Dated August 9th, 1900. Relates toa process for disintegrating 
ores and minerals, and consists in immerting them in a solution of sulphuric 
or hydrofluoric acid, or both, and subjecting to the action of electricity. The 
process may be carried out in a series of vats, in which the electrodes are 
placed, Other acids may be added to the solution, and also salts of barium and 
ammonium. The disintegrated oil is ready for concentration. 3 claims. 


14,367. “improvements in collectors for use In overhead systems of electric 
traction and the like.” K.de Kande. Dated August 10th, 1900. Roller contacts 
for use in systems of electric traction are constructed so that the ball bearings 
shall be insulated. In the construction shown the rolling contact having a 
tapering end, is mounted on ball bearings, which are supported on an insulating 
rod. Electrical contact is made by carbon brushes pressed inst the end of 
the roller contact by a spring. The roller may be provided with single or double 


contacts. 1 claim. 


14,368. ‘“‘Improvements in liquid rheostats operated means of 

alr.” C. de Kando. Dated August 10th, 1900. In the Movla resistance apparatus 
described in Specification No. 16.960, a.p. 1889, controlled by air pressure ad- 
mitted through valves, a short-circuiting switch was provided, closed against 
spring pressure by the aewcggay fp cy of the air when the resistance has 
been reduced toa minimum. e valves are now modified to ensure that, on 
reducing the air pressure, the switch shaJl be opened before the resistance is 
increased. The controlling valve described in the specification referred to, 
may be made with an air discharge opening, which can communicate through a 
side channel directly with the pipe connected to the resistance apparatus and 
the switch. 2 claims. 


14,373. ‘‘ Improvements In and In connection with electrical fuseboards.” H. 0. 
Farrell. Dated August llth, 1900. A fuseboard is arranged with the fuse wires 
tached to temovable bridges. In the form shown, the base is formed with a 


other vehicles.” E, M, Munro, H. Brecknert and H. I. 

r 
22,060. “Improvements. in and connected with electric switches.” H. 
(Actiengesellschaft, Mix &Genest, Germany.) October 10th. 

22,106, “An improvement in safety fuses for electric leads.” ‘S1emENs Bros. 
asp Co., Lrp. (Siemens & Halske, Actien Gesellschaft, Germany.) October 
0th. (Complete.) 

22,107, “Improvements in sockets for safety fuses for electric leads, partly 
Spplicable also to sockets for glow lamps.” S1zMENS Bros. & Co., Lrp. (Siemens’ 
and Halske, Actien Gesellschaft,Germany.) October 10th. (Complete.) 

22,108. ‘* Improvements in electrical safety fuses." Sremexs Bros. & Co., 
Lrp. (Siemens & Halske, Actien Gesellschaft, Germany.) October 10th. 
(Complete.) 

22,185. “Improvements in and relating to the electrolytic decomposition of 
alkaline chlorides.” J.D. Gitmour. October 11th. 

22,147. “ Electrical fog signal patent for railways.” T. Witson. October lith. 

22,152. ‘‘ Improvements in telephone call boxes.” R. Hatu. October 11th. 

22,171, ‘‘An arrangement for automatically changing the direction of an 
electric motor by temperature variations.” T. P. HansEN. October 11th. 
(Complete.) 

22,188, ‘“ Improvements in overhead trolley tracks for electric tramways and 
the like.” W.J. SumNeR. (Date applied for under Patents Act, 190!, July 16th, 
1902, being date of application in United States.) October lith. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompson 
9 Gon ” High Holborn, W.C., and at Liverpool, price, post free, 9d. 
stamps), 


1800, 


14,101. “Improvements in colle or helices for electrics! purposes.” W. 8. Hays. 
(J. Scott, R. Varley and J. C. Anderson, all of U.S.A.) Dated August 7th, 1900. 
Relates to coils or helices for electro-magnets, induction coils, relays, and other 


dividing bridge against the L-shaped contacta are fitted. The bridge is 
fitted with spring contacts, the fuse being placed in a groove. In a modified 
form, the bridge on the base is omitted, and the bridge carrying the fuse is 
shaped like the letter E, the central projection passing between the contacts. 
The contact surfaces in these arrangements. are thus at right angles to the 
lane of the bridge-pieces. 3 claims. 


14,396. “I nts in atus for needles, sewin: 
and the Ilke.”” Paul. Datel’ August lith, 19€0. elates to pints smal 


articles, such as pins, needles for machines, sewing needles, buttons, spokes; 
and the like. 2 claims. 


14,409. “‘ improvements in electric meters.” J. Harris, U.S.A. Dated August 
llth, 1900. Relates to watt-hour meters. 8 claims. . 


14,420. “Improvements in combined electric meters and demand indicaters.’’ 
A. Wright. Dated August llth, 1900. A maximum demand indicator, applicable 
to the rotating spindle of a supply meter of any construction, consists of a non- 
return pointer of any kind, movable in opposition to a spring or its equivalent 
by fluid frictional tion with the spindle described, applicable to the 
supply meter described in Specification No. 177,641, a.p. 1898. 4 claims. 


14,422. “improvements in switches and apparatus for use in starting electric - 
motors.” A. . Dated August 11th, 1900. A motor starting and controlling 
switch is so arranged that the resistances are slowly cut out when the main 
switch is closed, and,electro-meg.setic devices are provided forreleasing the lock- 
ing arrangement of the switch in case of over or under load. 7 claims. 


14,468. “improvements in telegraphic relays.” C. E. Wilson. Da‘ed August 
18th, 1900. Relays for telegraphic purposes, oh as wireless and other signal- . 


i A diaphragm of conducting material or having a conducting portion on © 
each 8) 


ide extending from the centre to the edge, is mounted in an insulating 
ring. Two adjustable contacts are brought approximately up to the diaphragm, 
or one of them may be in contact therewith. The local circuit may be nominally 
either closed or open. 7 claims. 


Dated 


14,463. im apparatus for electrolysis.” P. Schoop. 
August 18th, 1900. Relates to apparatus es ally intended for electro- 
gad alkaline and alkaline-earth salts for the preparation of bleaching 
liquids, 


1 


and refers to the apparatus described in Specification No, 13,074 a.p, 
. 2claims. 
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14,606. “ improvements in and relating te dysame-electric machinery.” A, G. 
Brooks. (C. L, Cotten.) Dated August ldth, 1900. Relates to a method of 
obtaining a constant electromotive force at varying speeds by varying the 
strength of the field in inverse a to the variations in the speed of the 
armature. The field is provided with a magnetic shunt u which, in addition 
te the usual shunt ooil, is arranged a neutralising-coil in cngnectinen with an 
auxiliary armature winding. 8 claims. 


14,525. “improvements connected with electric controller brushes.” J. Y. 
Jehnson. (Riker Motor Vehicle Co., U.S.A.) Dated August 14th, 1900. Guards 
for controller brushes prevent the brushes from catching on the controller =r 
ments. A guard-plate having a depending lip is arranged in connection wi 
each brush, so as to prevent excessive vibration of the_brusb, which is 
lengthened to engage the lip. The brush is thus unable to spring in front of 
one of the segments. 3 claims. 


14,660. Po wre relating te the Insulation Of electric conductors.” 
take. U.S.A.) Dated August 19th, 19(0. Relates to insulatin 
electric conductors by surrounding them with water or aqueous solutions an 
freezing the same by currents of co'd gas such as air, hydrogen, carbonic acid, 
ammonia, or illuminating gas. 7 claims. 


14,552. “lmprovemonts in conduits for electric cencuctors, water and the like.” 
Tu Dated August 14th, 1903, Multiple-channelled pipes or conduits foi 


electric conductors, water, &c., are fo: med of earthenware, glass, metal, &c., in 


lengths which fit together with spigot and socket joints. Thechannels may be © 


of any shape and any arrangement of grouping. 2claims. 


signals.” G. F. R. Blochmann. ed August lth, 1900. Relates to a system of 


wireless telegrapby in which the transmitter emits a beam of rays by means of 
a lens, and each receiver is arranged with a number of coherers set in the focal 
plane of a lens so as to determine whence a message comes. A set of coherers 
arranged in the focal plene of a lens inside a case opaque to electric waves, 
ashutter is described. The case may be mounted on gunbals. The coherers 
are arranged in a local circuit with the indicators, battery and relay. The 
circuit of the relay includes a relay for operating tte decohering tapper lever 
= for controlling the local circuit of the receiving instrument and bell. 
4 cla 


14,568. “imerovements in tolj-collecting machines for telephones.” R. Haddan. 
‘American Toll Telephone Co., U.S.A.) Dated August lith, 1£00. Relates to 
apparatus for collecting tolls for the use of telephones, and cannot well be 
described without reference to a diagram. 16 claims. 


14,572. “Process for chtalning pure alumina from bauxite.” C. M. Mall, U.S.A. 

_ Dated August 14th, 190. Pure alumina is obtained from bauxite by first calcin- 

ing the bauxite if necessary, and then fusing it in an electric furnace with cr 

without the addition of suitable reducing agents, preferably aluminium or an 

ailoy thereof, and maintaining the materials in a fused condition until the im* 
purities have been reduced and separated. 1 claim. : 


14,592. “ ey in and connected with electric furnaces.” R. Chavarria- 
Contarde. Dated August 14th, 1900. An arc lamp is constracted for n aking 
-calcium carbide, or reducing metals or other materials. Ihe arc_is formed 
between two electrodes passed through vertical end walls, Each side of the 

hearth slopes at an angle suitable to expose the materials to the radiation from 


are. 7 
4,633. “An Jom of yg and apparatus or devices 
wee P. G. Villard and Pignaud. Dated Avgust 15th, 1900. 


Lamps ate supplied with current intermittently, and coils having “ self-induc- 
¢ion or capacity” are included in the circuits to give a sudden rise in the 
potential at the moment of making the circuit. A form of apparatus for this 
purpose, ard termed a lifting transformer is described. 5 claims. 


14,704. “Improvements in ers for electrical waves cr the like 
. atus.” C. G. G. Braunerhjelm. Dated August 16tb, 1900, Relates to 
arrangements of stations for wireless telegraphy, in which an aerial conductor 
terminates or passes through a chamber of glass or other dielectric material. 
The chamber is exhausted of air, and behind it is placed a curved electrically 
opsque screen. The conductor may be branched into the chamber, or an 
ordinary aerial conductor may be employed with the special conductor and the 
screen, 3 claims. 


14 723. “improvements in magnetic cut-out ” L. Andrews. Dated 
August 16th, 1900. Relates to a magnetic apparatus for cutting out a generator 
should it cease to supply energy and it, and 

wement upon the arrangement descri in Specification No. 7 
187, in order to dispense with flexible connections. 2claims. | 


14,743. “improvements in electric cut-outs and the like.” H. F. Craigniher. 
| August 16th, 1900. To prevent arching and toreadily replace afuse. The 
appliance is made in three parts—(1) the cover ; (2) an inner piece carrying the 


the main conductors are con: 

in for use in wireless telegraphy.” TT. J. 
tosh Dat August 17th, Relates to arrangements of the various 
parts of the apparatus in wireless telegraphy. 5 claims. 


14,788. “An attachment to celting reses for raising and lowering central hole 
or electrical fittings.” R. W. Braham. Dated August 18th, 1900. 
to supporting lamps. A frame containing one or two pulleys to carry 

the flexible conductors of a pendent, or a hook, to carry an electrolier, is sup- 
ported vertically below a rose by a curved arm of a ring, which.msy be 
held between tne cover and base of the rose. The arm has a lateral or central 
hole, through which the conductors arepassed. 2 claims. 


14,823. “ improvements in automatically regulating the pressures 
ow of finids la and the ” £.Bert. Dated August 18th, 1900. For 
regulating the supply of the surply pipe is connected with an irdicator 
provided with two movable stops, which are arranged to stand on either side of 
a needle, at the moment when it marks the regula pressure it is desired to 
maintain in the apparatus. Any rise or fall in the pressure will then cause the 
meedle to make contact with cne of the stops, thereby closing an electric circuit 
to the motor, which is thereupon set in motion to close or open the valve as 
required. 3 claims. 


by means of gaan oa radiations. Any suitable transmitter may be 
in Specification No. 19,640, a.v. 1899. 9 claims. 
8. 


upwardly projecting stem floats in liquid ina glass tube, the upper part 
of which ied in the float. 


terminals, which mey be directed towards either the front back 
instrument. The lower part of the coil may be wound eddie an ae the 
Parts tant wire wound on a longitu 
ug paper tube. e tu supported on an adjusti , 
is held ferward by a sprirg in the lower metal ted in a 


14,906. “‘lmprovements In or connected with sectional conductor, 
cleciric raltwaye.” J. Milaes. Dated August 2ist, 1909. The main conducts 
led into the inner box, where it is bared and attached to a feeder, the box th 
being filled up with insulating material. The movable part slides over the 
feeder, to which it is connected electrically by flexible attachments, and is lifted 
by magnets on-the vehicle into contaet with the underside of & sec! 

e conductor. This movable part may be constructed of iron and C0) 

with spring carbon blocks to take the spar » or the carbon contacts make 
mounfed centrally, instead of at the ends, and the feeder may be made hollow 
to receive the plunger, instead of surrounding it. The sectional conductor j 
laid in a slab or bar of insulating material, and that part of the conductor and 
its support over the switchbox is made removable, to act asa lid. 9 claims, 


14,924. In electric accumulators.” H. Rese, J. Halifax 
C. H. Antrobus. ted 2ist. 1900. The negative plate ofa 
of lead bent to shape, and provided with a number of perforations. 2 claims, 


14,943. improvements in ewitchboards for telephone stations.” Baird 
Dated August 21st, 1900. Telephone switchboards are petites Sia jacks 
J bars fcr = position of the plug under 

stances, and canno i 
8, wi lescribed without reference to 


15,001. “improvements In electric measuring Instruments.” Honig. 
August 22nd, 1900. A continuous current ammeter or 
axle carrying a pointer and controlled by gravity or a spring, and also carryi 
a ring-shaped permanent magnet with a small air-gap at one side; stationary 
current conductors are situated in the gap, so that the magnet poles move 
across them when the axle turns. The conductors are part of a coil of wire 
wound in aformer which has a flat portion situated inthe gap. Such a yolt- 
meter for use on tupply feeders may be wound with double wire, one wire being 
connected between the feeders, and the other to the ends of main resistance. 80 
as to reduce the effect of the first wire and compensate for the drop in pressure 
on the feeders. An ammeter for Jarge current may have a conducting strip 
instead of a coi', 8 part of the strip being bent into a vertical plane near the 
— may main By making the coil or 

e conducting str.p of varying thickness in the air-gap, any desi 


15,019. “‘Improvements relating to the recovery of tin, and the simultaneous 
Generation of electric energy.” rk. Gould. Dated August 22nd, 1900. Relates 
toa process for recovering tiv, &c., from scrap, and also generating electrical 
energy. The tin scrap is made an electrode ina vessel containing brine or the 
like, the other electrode being made of carbon or the like. The tin partly dic- 
solves forming tin chloride, and is in part precipitated. At the same time an 
completely stripping the rom the partly s ed scrap, this operation being 
carried out in a suitable tank placed in the eineuje, 4 cine. es 


15,021. “improvements In the manufacture of carbon electrodes for arc lamps.” 
V. Alexandroff. Dated August 22nd, 1900. Relates to electrodes for arc lamps, 
These are made of carbon mixed with oxikesor salts of magnesiam, aluminium 
zinc, copper, silver, thorium, cerium, zirconium, yttrium, caleium, or other 
metals suitable for giving light with less expenditure of energy. than when pure 
carbons are used. 2 claims. 


15,073. ‘improvements in ating a ius.” H. R. Bolssier. Dated 
August 23rd, 1900. Relates ee nen, electrodes, electrolytes 

itating, and is too complicated to be well described without 1eference to a 
diagram. 5 claims. 


15,695. “‘improvements In electrical demend Indicators.” A. Wright and 
Reason Manufecturing Co. Dated August 28rd, 1900. Any demand indicator 
operated electro-magnetically is made wih a considerable amount of iron to 
obtain powerful action, the residual magnetism being unimportant in such 
indicatorz. In the form described, a coil carrying the current to be indicated 
contains two iron cores with end arms. One core being stationary, the other 
core is rotatable on its axis by the magnetic repulsion between the arms, and 
carries fast and loose pointers over a scale, one being movable by a projection 
on the other and resting at the joint of maximum deflection. Instead of using 
@ separate maximum pointer the movable core may carry a ratchet wheel or its 
equivalent in engagement with a stationary pawl or other detaining device to 

event reverse motion, as described in cification No. 18,871, a.p. 1897. 

e movable core may carry a vane di in glycerine, or be otherwise 
retarded in its movements. 5 claims, : 


18,123. “A new or electrical arc lamp.” Nettlefolds, Ltd., and W. £. 

ons. Dated August oath. 1900, A solenoid lamp has a top-plate supporting 
the differentially-wound solencid, which may be a foot long, and one or two iron 
side tubes carrying the insulated lower carbon holder connection with which is 
made by an insulated conductor passed through one of the tubes. The upper 
carbon holder is attached to an iron core which has iron arms guided by the 
side tubes, actual magnetic contact being prevented by interposing pieces of 
copper gauze, or by using iron tubes case with brass or copper. mnection 
with the upper carbon holder is made by a flexible conductor. 1 claim. 


15,136. ‘‘imprevements in hoists or elevators.” C.Wust. Dated August 24th, 
19¢0, Anelectrically-driven hoist or elevator is operated by a motor secured to 
the cage and gearing with drums on which are wound and unwound the 
suspending ropes fixed to the upper end of the well. In a modification, the 


_ weight of the cage,and part of the load, is balanced by weights, and ropes 
to the botte ound drums secured 


of the well are w and unwound on sec’ on 


e 
the same shafts as the drums. 


improvements in systems of electrical Thomson- 
Co. (W. J. Davis, U.S.A.) Dated August 25th, 1900. In order to prevent 
hunting in synchronous apparatus, such as rotary converters, they are supplied 
in parallel during peri of — load, and independent!y when the load is 


15,167. 
Houston 


heavy, and cannot well be described without reference toa m. 7 
16,168. ‘improvements in commutators for electric machines.” British Thomsen 
Houston Co. (J. T.H. , U.S.A.) Dated August 25th, 1900. The comma 


tator bars are mechanically locked together below the brush tread at a poit 
between their ends, so as to prevent distortion or displacement. ‘The bars ste 
formed on their undersides with keyways for receiving an insulated metal key 
constructed in sections, which are separately secured to thearum by bolts. When 
all the sections are = ede, they are further secured by end plates in the 
ordinary manner. 8 claims. 


15,168. “improvements in rectifying electric currents.” British 
Thomson-Houston Co. (E. Thomson U.S.A.) iy 25th, 1900. Relates to 
means for maintaining synchronism in rectifying alternating currents, and 9 
preventing sparking. The motor for driving the rectifying commutator o— 
lied with current having a higher frequency than the current to be recti 
n one arrangement the generator supplies the current to be rectified through 4 
transformer to the collector of a rectifier. The synchronous motor is supplied 


put a current of higher frequency by means of an auxiliary merator, #0 


ber of poles on the machines arranged to produce the d eff 
ims. 
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